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* . mi d aZ or21-blquinazolin-2(1H)-one derivatives. 

© Positive inotropic and iusitropic 3 (5 -d«hydro,m,da Z o [ 2,1 

dl sttr0 pic3,dihydr^^^ H )-one derivatives of formula 

© Positive inotropic and lus.tropic 3.5 amy 



R is hydrogen. Ci-taiKyi, P"«"y 
d-salkyl; 

ri is hydrogen °! Cl X, y L d roxyC 1 - 6 alkyl or phenyl; or 

% > c '- 5a,kanediyl 

X is a radical of formula 
= 0 (a). 
00 =n-0-R 3 (b).or 

g =ch-r* (c); 



I radical; 



© 



a. 
ui 



= 0 ia), 

= N-0-R 3 (b).or cOOC,-*aHcyl. CONR s R 6 or 

= CH-R* (0; ,„ . .. . or Cl 6alky , optionally substituted with COOH, cou 

R 3 is hydrogen. tri(C,-salky<)s.lyl or Chalky ^ ^ 

COOCHaCONR^; 5R6 cooCH2 CONR^ or C^alkyl op,ona..y 

ouu 1 * JLi ^mnnsitions containing said com 
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Background of the inventing 
Description of the invention 

tives^~rr is concerned with novei 3 ^o imida2 ^ hone derjva . 
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aceuUcaIly acceptable addit( , n sa)ts ^ ^ ^ stereochemjca|(y jsomerjc ^ thereof 

- ^^:z^t^z rx? :; th tr r 1 v — ,s - 

substituted with halo or C-salkyl; * '~ 6aM ° r tr,fluo ™thyl ; pyridinyl; or thienyi optionally 

R 1 is hydrogen or C,- 6 alkyl- 

= ° (a), 
= N-0-R3 ( b)}0r 
= CH-R-* ( C ); 

ZZSSESS&rr*" ' *— * substituted * COOH, COOC,^ CONR.R. 

R* is COOH, COOC-^alkyl, CONR5R6 COOPH rnMD7 DS o 

COOCwaUcyl. CONRSR* or COOCffeciS R °' Cl - 6a ' kyl 0p8ona ">' ^stituted with COOH 
»U£^J!S?* C w a,ky,oxyC,- 4 a,ky, hydroxycarbony.C^i Cl <alk 

5 "and" R^n'r 3 ?' hydro ^ C -^>M or C 3 - 7 cyc.oa.ky. ; or 

Cwalkyl or hydroxyC-^ky? and ™ 9 be,n9 substituted on the nitrogen atom S 

and RS eacn independently are hydroaen C, k ^ 

l-ke; Ca-.cyctoalkyl defines cyclopropyi, JS^^Si^ ^ ^ rt 

-salkanediyl defines straight and branch ichaSd^LKfT c V<**«<yl and cycloheptyl; ft- 
atoms ; such as, for example, methylene, fS £2""* ■T" 0 * haVi " 9 ^ 1 to 5 «*i 
1,1-ethanediyf, ..1-propanediyl, 1,2-propanedM tJ?5jfi T^'-"' 1 -^"tenediyl, 1 ,5-pentanediyl, 
tnmethylsilyl. triethyteilyF. tert. butyldimet^J and 4 Hke 1>KC "' a, *<*W h Particular may & 
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' . ui ^HHition salt" as mentioned hereinabove comprise the therapeutically 
Pharmaceutical acceptable add ton sa ^ as men « o ^ ^ fQrms can 

active non-toxic addition salt forms wh,ch J^J^^JSjSS of formula (!) with appropriate acids 
conveniently be obtained by treafng ^jS^^ ° hyd rochloric, hydrobromic and the like acids, 
such as inorganic acids, for example, hydrohahc ^acd W y for exarnple , acetic, 

5 sulfuric acid, nitric acid, phosphonc ac.d a "% th ^ o ^ Da 0 ; oj 0 c r9 e a t h anedjojc , pr0 panedioic, butanedioic, <Z)- 
oropanoic, hydroxyacetic, 24^^ 2-hydroxy-t ,2.3-pro- 

2-butenedioic, <E)-2-butenedioic, 2 -^ ox /^^ Zmethylbenzenesulfonic. cyclohex- 

P ^ u Sc°lVo= - ~ — y ^ ^ 

active non-toxic metal or amine add.t.on ^orrns by ^ ^^^^^ alkali and earth alkaline 
bases. Appropriate base salt forms compnse for -^S^SSS salts and the like, sa.ts with organic 

, 5 — ^^r n r N TO ^ — - - with — acids such as 

formula (1) are able to form. Examples of «£^^^23c carbori atoms in their structure. Each of 
The compounds of this invention may have several "J™*" ^ R an d S. The compounds of 
these chira. centers may be indicated by ^^^J^SSL of E- and Z-forms or as pure 
E£ ^alTn^^d Station corresponds to the rules describe, in 

^.Sl^^Sc forms of the compounds of formu, -y -^ed^the 
application of art-known procedures. «^SZL^i ^ ^l^on, c^og- 
selective crystallization and chromatographic ^^^tm etch other fo.lowing art-known resolution 
raphy and the like; and enant.omers may be separat J ™ ° reomeric salts with chiral acids. Pure 
methods, for example, by the selective JJ^^^^fSS^ P« stereochemical, 
stereochemically isomeric forms may -also i oe ae reactions occur stereospecifically. 

isomeric forms of the appropriate ^ will be synthesized by stereospecific 

Preferably, if a specific stereo.somer ,s ^ , enantiomeric*, pure starting materi- 

rt:^?--«^ (1; are °» vious,y intended to be inc,uded 

«f,Sr»JS^ - i.*rS?S*i each independent, selected from 
halo, hydroxy, d-ealkyloxy, C^atkyl OTt ^ u0 ^ 6 ^ comp0 unds of formula (I) wherein R 2 is hydrogen, 

c rzrr«^-s^"S^ may a,so form a Ci - 5a,kanediyl radica,: 
a - dR ^^^ 

45 C3-7cycloalkyl- interesting compounds wherein R 1 and R 2 are hydrogen; 

Particularly interesting compounds are those tn or metnyl; and /or X is a radical 

and/or R is phenyl optionally substituted wrth fluoro. ^S^^COO^-Jlkyl or with ODNff . 

^s^^ 1 ^^^^^ cooh - coo - c ~ a,M or CONR5R6 ' 

Rn hPino Ci - 4 alkvl and R 6 being Cs-ycycloalkyl. 

The most interesting compounds within ^^^^^^ H )-quinazolin-7-y.)- 
(E + Z)-3,5-dihydro-7-[(hydroxyimino)phenylmethyl] l m.da Z ot2,1 b]qu.nazonn K 

methylene]amino]oxy]acetamide and f2 1 . b]puina2 olin-2(1 H hone, 

(hydToxyimino)phenylm?tJ l y.]imidazo[2,1-b]quinazoIm-2a gome Qf ^ jntermediates in 

in order to simplify the structural representor of „ ^ ne moiBty wi „ hereinafter be 

the following preparations, the 3,5-dihydro->m.dazo[2,l-b]qu.nazol.n 2(1 n ) 
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w The compounds of formula (I) can generally be prepared by cyclizing an intermediate of formula on 
wrth a reagent of formula (ill) wherein W represents a leaving group such as for e^amo e w£Z2hS? 
e.g. tnchloromethyl or a halide, in particular bromide, in a suitable solvent P ' tr,ha,ometh >"- 
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if * R 2 

R T if NH CO-L - 

(m) 

NH 2 

0D 



X 
II 

c 



(TV) 



R l R 

X 



CO-L 



NH? 



X 
II 
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In formulae (II) and (IV) L represents a reactive leaving group such as for examole C 
Phenyloxy. hydroxy amino, imidazoiy. and the like. Suitable Events for sicyc i 2 Z«e f^eXe 
water; aromatic hydrocarbons, e.g. benzene, methylbenzene, dimethy.benzene and the like a cohoTs ' 
me^anol, e hano 1-propanol, 2-propanol, 1-butanol and the like, dio.s. e.g. 1 ,2-ethanedio'l and the' I£ 

Smfde ZT^Tfl^- -fT**™^ » , n -dimethylacetamide, hexamethyVhos Z 
tnamiae and the l.ke. ethers, e.g. tetrahydrofuran, 1,1 -oxybisethane, 1,4-dioxane and the like- hainn^tow 
hydrocarbons e.g^ trich.oromethane. tetrach.oromethane and the like and mbrtures thereof The react S 
To'C andTv y b f th C ° ndUCted b * Stirri "9 the «*— -Itiatly at a low temperature such as be^een 
ml L ■ . h ?! " ^ r ° 0m tem P erature - instances the intermediate guanidine of formuTntS 
may be .solated at th.s stage. In order to enhance the reaction rate of the second c^clization Sep t mav be 

cyan^mid^^'dimlT'rH (,> T ^ * by CyC ' iZin9 inter ^iate of formula (II) with N - 

cyar.om.do-S S -d.methyld.th.ocarbonate or with an O -alkylisourea or S -alkylisothiourea wherein RHs 

£ u ;;7 n9 reSPSCtiVe,y 3 H -vanoguanidine ofTormuia (,V-a) or aN Jy^Zy^ZL 3 
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* Ri R 2 >= N J >< 



(ID 



H 

(IV-a) 
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75 



NH 

CH3-Y-C-NHCOOR 9 (Y*O.S) 
X R* R 2 

II y/ 

/y^! 1 co * l Lbase 0) 



rod 
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25 



N— COOR 9 

H 

(IV-b) 



2. acid 



30 



The n . - — «-> ma ^ ssriT^Ks: r.*."SK 

nationally at an enhanced temperature. the reaction products may be isolated from the 

P TZ of the foregoing and in the fol.ow.ng 1 P»££»* ?J3SSi- 0«—y known in the art. 
action mixture and. if =r y ^S^^*^^ derivative of formu.a (V) where, 



x R 1 > 

R' 



35 .C\ ^ ^ N ^CO-L NH3 



40 



45 



(V) 



50 



f M for example, an ammonium halide. e.g. ammonium 
by evocation with ammonia or a salt hereof such » ^ in . suitable reaction-inert 

chloride; ammonium carbonate; ^"'^^^tnor ethanol and the like, a carboxv.ic acid a^g. 
solvent such as, for example, water, an f 3 ^ 9 ^ solvents. In order to enhance the rate of he 

ar^-^ M * in particu,ar to the ref,ux temperature 

rea 1°h n e Sounds of formula (!) wherein X is a radica, -^tSSSSS 

aSi^cs^ — derivative of 

formula (VI) or an acid addition salt thereof. 
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OR 3 

. O / 
it N 

s / C \ NH 2 -0-R 3 (VI) C 

R *'\ 

fl-a) (I-b) 

W en^T^ZZX ZZ^ST^^T re39entS ^ " aPPr0Priate «*■* * «» 
for example, aromatic hydracaSons c T,? * reaCti ° n miXtUfe - A PP ro P^te solvents are 
nated hydrocarbons, e g tS^^^^ dimethylbenzene and the like; ha.oge- 

tetrahydrofuran. 1 ,4-dioxane and Te ^■Er^T^"' ? ^ 6 9 1 ' 1 "^isethane, 

» dime^ylacetamide, sc^^J^^r^^ ■ "~ -«™*y«°~ £ . N - 

formula (VN, (Wittig'reacL 7?2>TZ«^T^ ZZL*? ^ V* 0 ** 0 ™ * ide * 
Emmons reaction). {V " 1) P re P ared fr om a phosphonate (Horner- 

20 

O 

£ (C6H 5 )3P + --CHR 4 (VII) CHR 4 

/ V ■ - c 

(R"0)2PO--CHR 4 (VIII) R \ D 

<w a-c) 

lithium, sodium amide. ^J^^^^^Z^^T "J "j ** eXamP ' e ' but V |lithium - 
and the like bases, under an inert ^ aLosphe e and ^a eTctS^'^' S f ^ bis < me «--) sodium salt 
hydrocarbon, e.g. hexane. heptane cSexa^e and ? h T Z SUCh 35 f ? r exam P le - a 

tetrahydrofuran. 1.2-dimethoxyethane an the Hke I iS, J* *" ^ ^ 1 ' 1 ^isethane. 
amethylphosphor thamide. aSteTke solvents L su£l ^ e * dimeth V ,sul ^de. hex- 

^S:err nd of ,ormu,a ylides (v,i) or 

with" * reacting atmpound of tormu.a ( ,-a> 
lithium, halomagnesium, copU I tE^ metal ^ su <* «• far example. 

(X),or example by treatment an ^^.S^^^ 
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» CH 2 R 4 CHR 4 

y C M-CH 2 R< J « 

R D ■ . p-"/\_ / c x 

/ D R N D 

OH 



(IX) 



a-a) 



•PP^Sl^ -thods by reacting an 

examp,e. an ether. e.g., 1 '-oxybi^^ such as. for 

wherein R3 is hydroge n. sad !^ 

si.y.ation with an appropriate abating or^S^^Stf^ by 2 Ration or 0 - 
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OH / 

/ 3. 2 N 

• N R 3 --W Z II 

" - C 



O-R 3 * 



R D 
(I-b-2) 



(I-M) 



,o ,n said acting or M -gent, ^SeL^ 

chloro bromo, iodo or sulfonyloxy, e.g. ^ m * hy,b f"^ , ike leaving groups. Said O -alkylate 

Soxy -etkanesulfonyloxy, * 0 ^^ffby ^9 the reactants in a reaction-inert solvent 
So -silylation reaction can conveniently be conducted .^^9 hydrocarbon s such as, for example. 
ftS P esence of a base. Appropriate solvents are hatogenate y ^ tetrahydrofuran and the like 



OH HO 
N it 



ti 



25 C _ / \ 

R D 
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The compounds of formula (l-b-1) wherein ^-f^^ 
formul 0-b) by treatment With a fluoride salt such as, ^J™^ as , an etner , e.g. 1,1 -oxybisethane, 
Cide. or by reaction with "y drof 'r%ltof As thf compounds of formula (l-b-1) wherein R 3 « . £ 

fsomerization procedure mentioned hereinabove. substit uted with COOH, COOC^a.kyl 

The compounds of formula (l-b-D wherein^ R ^a»cy r< fe cQ0H cooc alkyl , 

roNR^ or COOCH 2 CONR 7 R 8 and the compounds oi formula ^ _*alkyl, CONR*R 6 or 

£3£ ° COOCH 2 CONR 7 R3 c ?alk y. -J^* «£, procedureS such as. for example. 

COOCH 2 CONR 7 R 8 can be converted .nto each oiner jo a hvdro lysis and the like methods. 

Ser^^ with COO H or R* is COOH 

For example, the compounds wherein , R -or R » & substituted wlth COOC^aky, o 

may be converted into an ester whe em R or R of ^ an amide wne rem R 3 ° or R » 

5)CH 2 CONR'R 8 or R* is COOCpa.ky or OWOJCO ^ with an alkanol of 

C,-salkyl substituted with CONR*R 8 or R* uoCH?CONR 7 R 8 or an amine of formula HNR 5 R 6 m the 
formut'c-.a.ky.-OH or an 

oresence of a suitable reagent capable of forming este rs phosphorus pentoxide, 1.1 - 
a " for iample. the ft. reagents. Alternatively. said 

SbonylbisH H -imidazole], 1.1 -sulfony b.s[1 £ '™ d ^ onal deriva v,ves thereof such as, for example, 
Srhoxy.ic acids may be converted Into ™* »J£° a ^ ^ cyclic ^^^ ^ 

an acvl halide, symmetric or mixed anhydr.de. ester Cl _ 4alk ylOH. the alcohol of formula 

and L like derivatives before reaction "^J™ de ivatiV es may be prepared following art 
HOCHaCONR'R 8 or the amine HNR 5 R - Said reac with a halogenating reagent such as for 

— .r^ acid - phosphoryl ch,or,de ' oxay 
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£ ^ n re d a^ "* « na.ide such as acetyl chloride and the 

isolated and further purZ be o^rea! th^ ^IT'^ be in situ ' or if de ^ d . be 

HOCH.CONffff or the amineHNR 5 ^ "* ** ^ C - al M-OH, the alcohol of formula 

dich,oromethane.triohloromethaneaSthe V ike an Imli, h H^f' ' ha,0 9 enated hydrocarbon, e.g. 
the like; an ether, e.g. 1 1 '-oxybisethane te rll ^° mat,c ^ roc ^^ e.g. benzene, methylbenzene and 

^.formamlde 9 N . ^^rSr:; t L* T^T ^ ^ * ' * 
approbate to employ an excess of one of the reagents as solvit th 7 ' nStanCeS K may be 

is liberated during the course of the reac LTn mav ^ T< T™' ^ a ' C ° ho1 0r amine wtlicn 

procedures such as. for example ^otnSa^L ? d fr ° m the reaction mixture b V art-known 

•n some instances irtkSH^STS ZSZSlZT"- f* f ° rmati ° n Bnd the " ke methods ' 
dimethylethanamine. 4-ethylmorpholine pyridine cTn ? d 2u ^ e * N ■ N " 

Further, in order to enhance the rate 5 Z ™JZJ£ ' ~ .-f^^-P^'namine, may be appropriate, 
conducted a, a somewhat Xated te^perLtu^e SS^ST? ^ ™ V advanta ^V be 

Transesterification may be accomDHshed bv S temperature of the reaction mixture, 

substituted with COO^J^^S^^S^i^^J^^ ^ iS C '- lk V 
d.fferent alkanol of formula C,- 4 alkylOH or a differL »H ^COC-iakyl or COOChfeCONR'RS, with a 
of the transesterification reason may tesmTtolrt£l°Z ^ > 1 0C ^ C0 ^ S - ™e equilibrium 
said alcohol, or by distilling off m Jt£ J^Tr meth ° dS ' e " 9 - by usin 9 an of 

manner by reaction with ah am^ne HNRS 0h0L Transaminat,on «« be accomplished in a similar 

or r! is SSSS^Ti^ or COOCH 2 CONR 7R8 

«" or R* is Cl - 6 a.ky, substituted w«h 2o£ 2 K S&J ^^"9 compounds wherein 
conducted by stirring and heatina the est^r in V„ =1 ?, 3 d h y drolvs| s can conveniently be 

ethane, and the ,i ke .or JSK^Tte SS^S fT*, "* ^ methano1 ' 

potassium hydroxide, potassium carbonate an th l£e In ™ ^ S ° diUm hydroxide ' 

dimethylethyl ester, said hydrolysis may also ,j£J5 ?k . '"Stances, for example, the 1.1- 
aqueous and/or alcoholic medium as defined hereLtove " 9 "* ^ h an acidic 

Alternatively the compounds of formula (l-b-1) mav be omoa^ri =. 
wherein W* represents a suitable reactive leavinn T prepared from an '"termed.ate of formula (XI) 
by reaction with a reagent of formufa ^ 9 9 ™ P ^ f ° f examp,e ' ha, °' e * or acetate' 



HO-R 3 - (XD) 



N 

ti 



R D K X D 



(XI) 



a-b-D 



- intem^r 5 < folfc ST" ^ ^ a ' S ° be ^ by Cycli ^ an intermediate of 



SO 



55 




formula (XIII) or an 



cyclization 

zz — * © 

-NH 3 



(xnp 



8 
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II V' 0 

r / C n^W^^ n ^ < Y cyclization ^ 

^HH, 0>" N H 
(XIV) 

- an — «— — » — — « ,0mU ' a <XV> "° " 

into a compound of formula (I). 



cyclization 

« D / HN J _i . (I) 

- HW : 

(XV) 

20 

The - w • ™v - - «~ - * — ' <XV "' OT °' 

(XVIH) by cyclization. 

R^V^^N^V 0 CyCliZati0n - (I) 

H 
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(XVI) 

x r I/ r2 
(xvn) 

H 

(XVIII) 

,n all the above mentioned cydization ^^.^^ 
desired heating the intermediate startmg "J^vjjj^jt hydr ocarbons. e.g. benzene, methytoen- 
soWents for said cyclization reactions are ^T^J^f J. trichloromethane, tetrachloromethane. 
2 ene, dimethy.benzene anc I the hke; ha.ogena ^ff^^^. 1.4-dioxane. 1 

* y rr^ so,vents> e - 9 - - • - — y,formam,de - - • - ■ 
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✓ C v ^< reduction 

R Y^r^ 1 ^ 1 °' l — - <*> 

(XK) 



ture and/or pressure. In some instances^ mavT S , ♦ ^ ' ° pt,ona,| y at an increased tempera- 
thiophene to the reaction milre AtemalTl! 1 f h appropriate cata '^ Poison such as 

agent such as, for exam^e sod^m sufidL k ™ V a ' S ° be reduced b * ^ reducing 

, trichloride, formic acid. N N^Z^n^ZnT * , titanium 

25 The intermediate ^e ^T^Z be ZIT^ the " ke - 

^™*>m^<L.cH>z!%^ti^ oc an a ,LTn ed r te r formu,a (>0<) by 

(XXI) and more particularly an acid addition salt thereo ** V ' ^P" 6 "^ - ami ™> «* formula . 



X W2 
,/ S^s^-J H 2 N ^COL 



LX NC2 + R X r2 — (XDO 

0°O poo) 



45 



50 
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-^TX The above N - 

suitable reaction-inert solvent in the presence of 1 base *• WMs ir7a 

.jsrsssr? ™^r 2 ^ r~ ne - d ^- 

dipolar aprotic solvent e g N n dime nvJ " ^ll tetrah V drafura "- L^ioxane and the like ; a 
pyridine. 1,3-dime^.r-tetI " ^3?^?^ ^eth y isu,foxide. 

tetramethylurea, 1-meth y .-2- Py rrolidinone. nUenienS^onrtnte ^e Z Tf^ V** 
solvents. In order to set free thP ha** fn™ *4 /wiv ■ autHonm,e ana the like, or a mixture of such 

which is formed djSng the ^ £ ^S^l^'l^t ^ " ^ " d t0 neUtrafee < he acid 
an alkali metal or an earth alkaKne meteS^TT 36 may be added such as - f °r example, 
alkoxide. hydride or amide e fS>5S? carbonat ' f°°Z hydr ° Xide ' carboxylase, 

sodium hydroxide. caSum oxX Sium u^ 9 *" Carb ° nate - potassium carbonate 

the like, or an 0 g^Lf sJcTl meth ° X ' de ' S ° diUm hydride ' sodium and 

-™y,ethy,, 2 ^ N -fl- 

The intermediate of formula 000 can i~ ^nlf f J 1 6 ' p y r,d,ne and the like. 



10 
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(XXII) 



(XX) 
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75 



^ p_ eddtpdae, <« -SJ. r^™^«~<T 

by reaction «itb sulfonyl nelides such ». ta e*»dpfc. lormu , a (XXI „ can be converted 

4-nt.thylbencen.soltonyl chlonde and he U» « 9^.«' , sgc „ ss . ,„ example. . hydro** 

wo tbe corropondlns, ball* by reachon «* « h*s««ng™^ „ 

StfJJSr^SSS SS^p-i-jJL „lphenylphdcph*e * »bac, 
^^^^rr^TcrS S5U . Ototeced a,eo„ by _ 
deprotection procedures. 



20 



25 



30 



/ 

R 



* OH 



^^^NO? Protection 



(XXIII) 
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40 



ln formula poo P may repress, a 

methoxyethoxymethyl, 2-methoxypropy . ^XTlT^S^ deprotection reaction can easily be 
e.g. trimethylsilyl, tert. butyld.methyls.lyl a nd the toe groups- &a p add hydro i ysis in 

conducted following art-known methods of hydrolyzms , acetate and «J 9 jned from the 

aqueous media. Conversely, the ^f^^Z t ^Slih^ flW ***** such 
alkanols of formula (XXII) follow.ng art-known P^J^h^ P '° dihyd 9 ro p y yr an, in an inert solvent and in 
protection reactions may comprise treatment • £j£^^Ji£L alky iating reagent such as. 
S S^:^:^^- buty.dimethy.silylchloride; and »e like 

ess?- ^ — is'-i-s r ^:r^2 

SS»^^^p^^ above tor the conversion of the compou 

formula (l-a) into the compounds of formula (l-b) and (l-c). 



45 O O— P 



50 



55 





O-P 



N02 



(XXffl-b):X-NOR 3 
(XXni-c) : X = CHR 4 



ybe ,d,e~ d, totdttta pod,* can be - * « — ^ 

oxidation procedures such as described in J. Org. Chem., 1975, 40 , 
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oxidation 



(XXIV) 



O 
it 



O-P 



(xxnr-a) 



70 



75 



20 



25 



30 



35 



40 



45 



The cyanides of formula (XXIV) can easily be obtained by an aromatic nucleophilic substitution reaction 
of a cyan.de of formula (XXV) on a nitrobenzene of formula XXVI). suost.tut.on react.on 



O-P 



CN 



J 



R' 
(XXV) 




O— P 



-HW 4 



(XXVI) 




(XXIV) 



-JiiiiEsssissr (xx "" > ' x 18 °- - — — >- * p-p— «-** - 



oxidation 




N-OH 




(XXVH) 



(XXO-a) 
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75 



CN 




OH 



NO2 



CN 



OH 



J 



(XXV) 



^^^N-OH 

(xxvn) 



in Ore presence 01 an appropriate base. <^.«*%*£: a nS we .ike. Appropriate 

^tSlSTi'Si* POOH, can ateo Pe oOtaned Py the chemos.tecn.e r.ouOon ot en 
aldehyde of formula (XXVIII). 



20 



25 



30 



35 



OH 



• XX 

(xxvm) 



CH 



NO2 



chemoselcctive 
reduction 



/ 



'xxL 



(XXn-a) 



propanediyl. 2,2-dimethyl-1.3-propanediyl and the like di alkylamino group or a heterocyclic 



40 



45 




acid 



hydrolysis 



(XXIX) 



o 

1 XX, 

(XXVffl) 



50 



intermediates of formula (XXIV). 
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NO2 

POOO (XXXI) 

70 .n^i^ 6 rea9 ! m ° f f ° rmUla (XXX) ° an eaSi,y be pre ? ared from an appropriate aldehyde by reaction with 
sodium cyan.de, potassium cyanide and the like cyanides, in the presence of an amine HNR IR J 11 

STtTS: Suitab,e so,vents are ,or examp,e ' water - a,kano,s - *•» -^>™^ t™nd 

In a number of instances, the intermediates of formula (XIX) and (II) wherein X is O said intPrmo ri i ate c 

O 
11 



20 



25 



30 



35 



40 



H 2 N CO-L O , 

/ C X /^/CHO ,X (XXI) C x 

R IPT R ^ r/ Y^Y^nh co " l 

^ ?:? ^N02 Reductive fcJ-alkylation ^^^z 

(XXVm> (XIX-a):2 = N0 2 

(H-a) : Z = NH 2 

bv SHi redu H Ctive t; - "f' k yiation reaction can conveniently be conducted following art-known procedures i e 

exll IS >TJ • e - 9 K Sodium acetate ' P° tas ^um acetate, potassium propionate and the Ike S 
formula (,,a). Alternatively, hydride, £ 30^^ ^ 

form.c acid or a salt thereof, particularly the ammonium salt, may be employed to effL ti SJS 
reductive N -alkylation to an intermediate of formula (XlX-a) employed to effect the des.red 



{? R 1 R* N-OH 



c w II R w R 

R / N jj^j^^ CO-L nh 2 oh.HC1^ r^Y^^NH^COL 

(XK-a) (XDC-b) 
The intermediates of formula (XlX-b) are particularly useful for 0 -alkvlatino nr n ~u,i*r.n„ ^ 



50 



55 
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OH 

N » 

c _ coor" _/ Nr^r OH 



'N02 



^NOz 

(xxn-b) 



70 



75 



R Us, 
(xxxn) 

those of formula (l-a). nmanometallic compound R 12 -M, wherein R 12 represents 

The ketones may be preparec by read ^^3"°^^^ ma gnesium halide, oopper lithium. 
R but is other than hydrogen and M is a metal V«*£*~£o the ketone. 



20 



25 



30 



35 



40 



o 



O i „ C ^ COOR 11 

CH ^ POOR 11 / 



(XXXIIT. 



45 



50 



The atdabyd. 0OO0,,, « prapar.d ^S^SSSSSSSSK ^ 

oxidation to tl» oxidation to tl» ctrtoxylio aotd .doc*™ L baino taprasentad by formula <v-a) 

SiS, wSSt » raa^a leaving gtoups aa dotinad betake. 

O . " R NX R 

^^S^S-R 9 (XXXV) S 

(V-a) 

(XXXIV) 

u „K t! »in 0 H frnm iXXXVI) by S -alkylation with an alkythalide R 9 - 

The intermediate (XXXIV) in turn can be obtained from (xxxvi, uy £ 
W,e.g.methyliodide, following art-known procedures Friedel . Crafts acy | a tion of 3,4-dihydro-2(1 H >- 

The intermediate (XXXV.) finally is P-^^^/^nS of an appropriate Lewis acid such as, 
quinazoiinethione with a suitable acid ^£^"££^325 Preferably a dipolar aprotic soWent, 
for example, aluminum chloride, feme *^ h^S^thyiphosphoric triamide, 1 ,3-dimethyl- 

"W-*- and the ,ike - 
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70 



f? O 
R— C— CI " 

^^N^S Friedel-Crafo ^^N^S 
H acylation h 

(XXXVI) 



-W 

— (XXXIV) 



The compounds of formula (I), the pharmaceutical^ acceptable acid addition salts and stereochemical^ 
isomeric forms thereof, are potent inhibitors of the phosphodiesterase type Hl c (cJ^!^S»dS 
of warm-blooded animals, in particu.ar humans. Inhibition of PDE p leads to an etevation of caSp 2 

75 ^TS'Tti salT"^ SarCOlemma, 6ntry ° f im ° the Ce »- 'ncreJefS rl.ease and 
Zeins to cS* As a TJ«tT ret ' CU,Um Pr0bab ' y a,S ° increases the sen «y of contractile 

«7«!1 , ' As a resu,t ™ '"teased contractile force of the heart ensues (positive inotropy) as well as 
a faster relaxation of the heart (positive lusitropy). Particularly important is the Lervat^ax i7ootZ 

hTeZn US,tr ° PiC eff6CtS 9enerai,y d0 not coincide with a simultaneous inc easf of oSe; 

20 SjbETS; 85 rate and b ' 00d pr6SSUre - Concommittant £n£ST? hearth 

inoto ^ W ° U ' d '"^ PUt 6Xtra Strain on the heart a " d cancel the beneficial positive cardfac 

™Z> nf v V,V ° ex P eriments the instant compounds of formula (!) show moSe 

hf TZl VaSOd,, f°" ^ h6nCe 3 d6CreaSe b '° 0d P ressure - The hea « «• general. oniyTnc^ase It 
h,gh doses In a... the instant compounds of formula (I) dramatically increase cardiac ou^pu bTcSac 

25 positive inotropy and lusitropy and without major influence on heart rate and/or blood pressure 

Consequent y, the compounds of formula (I) are considered to be valuable therapeutical druos for 
freating_ warm-blooded animals, particularly humans, suffering from Congestive Heart Se C^nTesti^ 
Heart Failure is a pathophysiological state that is defined by the inability of the heart to 1 ^T? 
amounts of blood to the periphera. sites of the organism, with consequent i to rnee tLl22 

30 h e nr ment b0dy " SaW COnditi ° n ma * result from a ^ attack, infect! of tZ neari c^e 

form'ulaleTin^^ 6 '' P ° SitiVe in ° tr ° PiC a " d ' USitr ° piC PW*«*. the subject compounds may be 

™1 f f T° US pharmaceutical f °™s for administration purposes. To prepare the pharmaceutical 
35 composes of this invention, an effective amount of the particular compound, in base oi Jc sa * 
form as the active ingredient is combined in intimate admixture with a pharmaceutic!^ a^ 

^seohaU 6 VarietV ° f f ° rmS dependinQ ° n the f0rm of t^^^^S2SZ 

?T com P° s,tions are desirably in unitary dosage form suitable, preferably for^dSS 

S Si T y " K e ° USly ' ° r by Parenteral injection - For exam P ,e - in P^Paring the ^composWon^fn 

40 oral dosage form, any of the usual pharmaceutical media may be employed such as for SbSTSST 
glycols o,.s. alcohols and the like in the case of oral liquid preparations'such as suspSsL Z ps ' eS 

and the ke^nThf T 33 ^ ka ° lin ' ,ubricants ' bind ^ 

SlTi? , ° f P ° WderS " pi,,Sl Capsu,es and tablets - Because °f their ease in administration 
r C f PS rSPreSent the m ° St advan ta 9 eous oral dosage unit form, in which c^Holid 
45 EEE? 0 ! Ca r rS are ° bviOUS,y employed - For P are "teral compositions, he carrier wTusSy 
SEX ^ ,ar9e Part> thOU9h ° ther in 9 red ^ts. for example, to aid solubilS may 

■ncluded. Injectable solutions, for example, may be prepared in which the carrier comprises sa line soluLn 
glucose solution or a mixture of saline and glucose solution, fnjectab.e suspensions ^a^ta iSS 
Case carriers, suspending agents and the like may be emp^d T he 

50 composrt.ons suitable for percutaneous administration, the carrier optionally comprise! a oeneLS 

T^JSZ^Jl- ^ ° pti ° na,,y combined suiL3Ss of any Sure 

in minor proportions, which additives do not cause any significant deleterious effects on the skin Sad 

a omnro may TH C " ,tate ^ administration to ^in and/or may be helpful for preparing the deS 
compos.t,ons. These compositions may be administered in various ways, e.g . as a transdermal patch asl 

55 twZZ ^ additi ° n S3,tS ° f (,) due to their increased wier^ubUHy^e'rle 

corresponding base form, are obviously more suitable in the preparation of aqueous compositions 

uni, I L i P y fT a9e0U£ t0 f ° rmu,ate ^ afo, -^entioned pharmaceutical compositions in dosaoe 
and i m ? aSe ° f adm,n,stration and unif0 ^ty of dosage. Dosage unit form as used in the spLication 
and claims herem refers to physical.y discrete units suitable as unitary dosages, each unit SSSj! 
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predetermined quantity of active ingredient calculated to produce the desired therapeutic effect in associ- 
ation with the required pharmaceutical carrier. Examples of such dosage unit forms are tablets (including 
scored or coated tablets), capsules, pills, powder packets, wafers, injectable solutions or suspensions and 
the like, and segregated multiples thereof. 

5 In view of the usefulness of the subject compounds in the treatment of Congestive Heart Failure it is 
evident that the present invention provides a method of treating warm-blooded animals suffering from 
Congestive Heart Failure, said method comprising the systemic administration of a pharmaceutical^ 
effective amount of a compound of formula (I) or a pharmaceutical^ acceptable acid addition salt thereof in 
admixture with a pharmaceutical carrier. Those of skill in the treatment of Congestive Heart Failure could 

w easily determine the effective daily amount from the test results presented here. In general it is con- 
templated that an effective daily amount would be from 0.01 mg/kg to 4 mg/kg body weight, more 
preferably from 0.04 mg/kg to 2 mg/kg body weight. 

It is evident that said effective daily amount may be lowered or increased depending on the response of 
the treated subject and/or depending on the evaluation of the physician prescribing the compounds of the 

75 instant invention. The effective daily amount ranges mentioned hereinabove are therefore guidelines only 
and are not intended to limit the scope or use of the invention to any extent. 

The following examples are intended to illustrate and not to limit the scope of the present invention. 
Unless otherwise stated all parts therein are by weight. 

20 

EXPERIMENTAL PART 



A. Preparation of Intermediates 
25 ~ " ~ ' 

Example 1 

a) A mixture of 25 parts of 5-chloro-2-nitrObenzenemethanol, 13.3 parts of dihydro-2 H -pyran, 300 parts 
30 of dichloromethane and 0.28 parts of 4-methylbenzenesulfonic acid was stirred for 2 hours at reflux 

temperature. After cooling, the reaction mixture was neutralized with sodium carbonate and stirred for 10 
min. The whole was filtered and the filtrate was evaporated. The residue was co-evaporated with 
methylbenzene and then purified by column chromatography (silica gel; CHCI3). The eluent of the 
desired fraction was evaporated and the residue was co-evaporated with methylbenzene, yielding 36 
35 parts (99.6%) of 2-[(5-chloro-2-nitrophenyl)methoxy]tetrahydro-2 H -pyran (interm. 1). 

b) To a suspension of 7.13 parts of a sodium hydride dispersion 50% in mineral oil in 94 parts of N , N - 
dimethylacetamide there was added dropwise a solution of 9.1 parts of benzeneacetonitrile in 18.8 parts 
of N , N -dimethylacetamide. After hydrogen evolution had ceased, there were added 1.28 parts of N , N 
-di[2(2 : methoxyethoxy)ethyl]-2-(2-methoxyethoxy)ethanamine and a solution of 20.2 parts of intermediate 

40 (1) in 28.2 parts of N , N -dimethylacetamide. After 15 min. the reaction mixture was poured into ice- 
water and the whole~was~ neutralized. The product was extracted with dichloromethane and the extract 
was dried, filtered and evaporated, yielding 26.2 parts (100%) of 4-nttro-a-phenyl-3-[[(tetrahydro-2 H - 
pyran-2-yl)oxy]methyl]benzeneacetonitrile (interm. 2). 

c) A mixture of 26.2 parts of intermediate (2), 10.2 parts of potassium carbonate and 376 parts of N , N - 
45 dimethylacetamide was aerated at room temperature, while stirring. The reaction mixture was poured into 

water and the product was extracted with 2,2-oxybispropane. The extract was dried, filtered and 
evaporated, yielding 25 parts (98.6%) of [4-nitro-3-[[(tetrahydro-2 H -pyran-2-yl)oxy]methyl]phenyl] 
phenyl-methanone (interm. 3). 

d) A mixture of 50 parts of intermediate (3), 1 .9 parts of 4-methylbenzenesulfonic acid and 400 parts of 
50 methanol was stirred at room temperature. The reaction mixture was neutralized with sodium carbonate, 

stirred at room temperature for 15 min and filtered. The filtrate was evaporated and the residue was 
stirred in a mixture of water and 2,2'-oxybispropane for 15 min The whole was washed with NaCI (sat.), 
dried, filtered and evaporated. The residue was co-evaporated with methylbenzene and was then purified 
by column chromatography (silica gel; CHCI3/CH3OH 98:2). The eluent of the desired fractions was 
55 evaporated and the residue was crystallized from a mixture of methylbenzene and hexane. The product 
was filtered off, washed with a mixture of hexane and methylbenzene and with hexane, and dried in 
vacuo at 40-50* C, yielding 9.7 parts (25.9%) of [3-(hydroxymethyI)-4-nitrophenyl] phenylmethanone; mp. 
71.3* C (interm. 4). 
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e) To a stirred and cooled (0 C) mixture of 27.5 parts of intermediate (4). 11.9 parts of N N - 
diethylethanamine and 650 parts of dichloromethane there were added dropwise 13.3 parts~of 
methanesulfonyl chloride. The reaction mixture was partitioned between dichloromethane and water The 
organic layer was separated, dried, filtered and evaporated, yielding 36 parts (100%) of 5-benzoyl-2- 
nitrobenzenemethanol methanesulfonate (ester). 

To a stirred amount of 385 parts of dimethyl sulfoxide were added 22.3 parts of ethyl glycine 
monohydrochloride. When a clear solution was obtained, there were added 13.4 parts of sodium 
hydrogen carbonate and, after stirring for 15 min, 70 parts of molecular sieve 4A. Stirring was continued 
for 15 mm. Next there were added dropwise a solution of 34.3 parts of 5-benzoyl-2-nitroben- 
zenemethanol methanesulfonate (ester) in 77 parts of dimethyl sulfoxide. This reaction mixture was used 
as such for the preparation of intermediate (6). Theoretical yield: 28 parts (100%) of [3-(chloromethyl)-4- 
nitrophenyl] phenylmethanone (interm. 5) 

f) To the reaction mixture, obtained in the preparation of intermediate (5), there were added 9 parts of 
sodium hydrogen carbonate. The whole was stirred overnight at 50° C and was then poured into 1000 
parts of water. The precipitate was filtered off and stirred in 2-propanone for 15 min. This solution was 
filtered and the filtrate was evaporated. The residue was taken up in methylbenzene and the whole was 
washed with water, dried, filtered and evaporated. The residue was purified by column chromatography 
(silica gel; CHCI 3 /C 2 H 5 OH 98:2). The eluent of the desired fractions was evaporated, yielding 23.7 parts 
(68.2%) of ethyl N -[(5-benzoyl-2-nitrophenyl)methyl]glycine (interm. 6). 

so g) A mixture of 3.7 parts of intermediate (6), 2 parts of a solution of thiophene in methanol and 1 19 parts 
of ethanol was hydrogenated at normal pressure and at room temperature with 2 parts of platinum-on- 
charcoal catalyst 5%. After the calculated amount of hydrogen was taken up, the catalyst was filtered off 
and the filtrate was evaporated. The residue was co-evaporated with methylbenzene, yielding 3 19 parts 
(95%) of ethyl N -[(2-amino-5-benzoylphenyl)methyl]glycine (interm. 7). 



70 



75 



25 



45 



Example 2 



a) To a stirred solution of 21.2 parts of intermediate (5) in 158 parts of acetonitrile, there were added 
successively 17.9 parts of ethyl ^-alanine monohydrochloride and 20.4 parts of N , N -diethylethanamine 

30 Stirring was continued overnight at 50 C. The reaction mixture was filtered "and the filtrate was 
evaporated. The residue was purified by column chromatography (silica gel; CHCI 3 /partitioned between 
NaCI (sat.) and dichloromethane. The organic layer was separated, dried, filtered and evaporated The 
residue was C 2 H 5 OH 99:1). The eluent of the desired fraction was evaporated and the residue was co- 
evapo-rated with methylbenzene, yielding 15.3 parts (55.8%) of ethyl N -[(5-benzoyl-2-nitrophenyl)- 

35 methyl]-0-alanine (interm. 8). ~ 

b) A mixture of 15.3 parts of intermediate (8), 2 parts of a solution of thiophene in methanol 4% and 198 
parts of ethanol was hydrogenated at normal pressure and room temperature with 5 parts of palladium- 
on-charcoal catalyst 5%. After the calculated amount of hydrogen was taken up, the catalyst was filtered 
off and the filtrate was evaporated. The residue was co-evaporated with methylbenzene, yielding 12 8 

40 parts (93.4%) of ethyl N -[(2-amino-5-benzoylphenyl)methyll-je-alanine (interm. 9). 
In a similar manner there were also prepared: 
methyl N -[(2-amino-5-benzoylphenyl)methylh2-methylalanine (interm. 10) and 
ethyl 1-[[(2-amino-5-benzoylphenyl)methyl]amino]cyclopropanecarboxyiate (interm. 11). 



Example 3 



A mixture of 20 parts of intermediate (3), 4.45 parts of hydroxylamine monohydrochloride and 98 parts of 
pyndme was stirred for a few hours at reflux temperature. The solvent was evaporated and the residue 

so was purified by column chromatography (silica gel; CHCI3/CH3OH 98:2). The eluent of the first and 
second fraction was evaporated and the residues were separately co-evaporated with ethanol (3x) and 
with methylbenzene (1x). From the second fraction there were obtained 4.8 parts (30.2%) of product The 
first fraction chromatographed again (silica gel; CHCI 3 /CH 3 OH 98:2) and evaporation of the eluent yielded 
an additional 9 parts (56.4%) of product. Total yield: 13.8 parts (86.6%) of (E + ZH3-(hydroxymethyl)-4- 

55 nitrophenyl]phenylmethanone, oxime (interm. 12). 

b) To a stirred solution of 11.3 parts of intermediate (12) in 245 parts of N , N -dimethylformamide there 
were added portionw.se 1.99 parts of a sodium hydride dispersion 50%~in mineral oil. Stirring at room 
temperature was continued for 1/2 hour and then there were added at once 6.9 parts of ethyl 2- 
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bromoacetate. After stirring overnight at room temperature, the reaction mixture was poured into NaC! 
(sat.). The product was extracted with 2,2'-oxybispropane and the extract was washed with water, dried, 
filtered and evaporated. The residue was purified by column chromatography (silica gel; CHCb). The 
eluent of the desired fraction was evaporated and the residue was co-evaporated with methylbenzene, 
yielding 8.9 parts (59.8%) of ethyl (E + Z)-2-[[[[3-(hydroxymethyl)-4-nitrophenyl]phenylmethylene]amino]- 
oxy]acetate (interm. 13). 

c) To a stirred and cooled (0° C) mixture of 8.9 parts of intermediate (13), 2.6 parts of N , N - 
diethylethanamine and 260 parts of dichloromethane there were added dropwise 2.84 parts of 
methanesulfonyl chloride. Stirring was continued at 0°C and the mixture was allowed to reach room 
temperature overnight. The product was extracted with 130 parts of dichloromethane and the extract was 
washed with water (2x), dried, filtered and evaporated. The residue was co-evaporated with methylben- 
zene, yielding 9.3 parts (100%) of a mixture of ethyl (E + Z)-2-[[[[3-(chloro-methyl)-4-nitrophenyl]- 
phenylmethylene]amino]oxy]acetate (interm. 14) and ethyl (E + Z)-2-[[[[3-t(methylsulfonyloxy)methyl]-4- 
nitrophenyl]phenylmethylene]amino]oxy]acetate (interm. 15) (15:85). 

d) A mixture of 9.3 parts of intermediate (14) and intermediate (15) in 132 parts of dimethyl sulfoxide, 
5.15 parts of ethyl glycine monohydrochloride and 7.7 parts of N , N -diethylethanamine was stirred at 
50-60* C. The reaction mixture was poured into NaCI (sat.) and the product was extracted with 2,2- 
oxybispropane. The extract was washed with water (2x), dried, filtered and evaporated. The residue was 
co-evaporated with methylbenzene (2x), yielding 6.6 parts (60%) of ethyl (E + Z)-[[5-t[2-ethoxy-2- 
oxoethoxy)imino]phenylmethyl)-2-nitrophenyl]methyl]glycine (interm. 1 6). 

e) A mixture of 6.6 parts of intermediate (16), 4 parts of a solution of thiophene in methanol and 200 
parts of ethanol was hydrogenated at normal pressure and at room temperature with 2 parts of platinum- 
on-charcoal catalyst 5%. After the calculated amount of hydrogen was taken up, the catalyst was filtered 
off and the filtrate was evaporated. The residue was co-evaporated with methylbenzene, yielding 5.9 
parts (96.4%) of ethyl (E + Z)-N -[[2-amino-5-[[(2-ethoxy-2-oxoethoxy)imino]phenylmethyl]phenyl]methy!]- 
glycine (Interm. 17). 

In a similar manner there were also prepared: 
ethyl (E)-N -[[2-amino-5-[[[[6-(cyclohexylmethylamino)-6-oxohexyl]oxy]imino]phenylmethyl]phenyl]methyl]- 

glycine (interm. 18) and 

ethyl (E + Z)-5-[[[[4-amino-3-[[(2-ethoxy-2-oxoethyl)amino]methyl]phenyl]phenyimethylene]amino]oxyJ- 

pentanoate (interm. 19). 



Example 4 

To a suspension of 39.3 parts of intermediate (12) in 395 parts of 2-methyl-2-propanol there were 
added 23 ml of a solution of potassium hydroxide in ethanol and 23.1 parts of ethyl 2-propenoate. The 
whole was stirred for 3 days at 40° C. The reaction mixture was filtered and the filtrate was evaporated. The 
residue was purified by column chromatography (silica gel ; CH 2 CI 2 /CHOH 98:2). The eluent of the desired 
fraction was evaporated, yielding 29.9 parts (57.4%) of ethyl (E + Z)-3-[[t[3-(hydroxymethyl)-4-nitrophenyl]- 
phenylmethylene]amino]oxy]propanoate (interm. 20). 

Following the reaction procedure described in Example 3(c), (d) and (e), intermediate (20) was converted 
into ethyl (E + Z)-3-[[t[4-amino-3-[[(2-ethoxy-2-oxoethyl)amino]methyl]phenyl]phenylmethylene]amino]oxy]- 

propanoate (interm. 21). 
Example 5 

a) To a stirred mixture of 20 parts of intermediate (3) in 98 parts of pyridine, there were added 4.45 parts 
of hydroxylamine monohydrochloride. The whole was refluxed for a few hours and was then evaporated. 
The residue was purified by column chromatography (silica gel ; CHCI3/CH3OH 98:2). The eluent of the 
desired fraction was evaporated and the residue was co-evaporated with ethanol (3x) and methylbenzene 
(1x). The product was chromatographed again (silica gel ; CHCI3/CH3OH 100:0^98:2). Evaporation of the 
eluent yielded 6.4 parts (30.7%) (E + Z)-[4-nitro-4-[[(tetrahydro-2 H -pyran-2-yl)oxy]methyl]phenyl]- 
phenylmethanone, oxime (interm. 22). 

b) To a stirred mixture of 6.4 parts of intermediate (22) in 44 parts of dimethyl sulfoxide, there were 
added 3.29 parts of potassium carbonate and 4.53 parts of 2-chloro-N -cyclohexyl-N -methylacetamide. 
Stirring was continued overnight at room temperature. The reaction mixture was poured into NaCI (sat.) 
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and the product was extracted with dichloromethane. The extract was dried, filtered and evaporated, 
yielding 10 parts (100%) of (E + Z)-N -cyclohexyl-N -methyl-2-[[[[4-nitro-3-[[(tetrahydro-2 H -pyran-2-yl)- 
oxy]methyl]phenyl]phenylmethylene]amino]oxy]acetamide (interm. 23). ~~ 
c) A solution of 12.55 parts of intermediate (23) in 200 parts of methanol was treated with 0.45 parts of 4- 

5 methylbenzenesulfonic.acid and stirred at room temperature. The reaction mixture was neutralized with 
sodium carbonate and stirred for 10 min. The whole was filtered and the filtrate was evaporated. The 
residue was purified by column chromatography (silica gel ; CHCI 3 /CH 3 OH 98:2). The eluent of the 
desired fractions was evaporated and the residue was co-evaporated with ethanol (2x) and with 
methylbenzene (2x), yielding 8.6 parts (82.2%) of (E + 2)-N -cyclohexyl-2-[[[[3-(hydroxymethyl)-4-nitro- 

io phenyl]phenylmethylene]amino]oxy]-N -methylacetamide (interm. 24). 

Following the reaction procedure described in Example 3 (c), (d) and (e), intermediate (24) was 
converted into ethyl (E + Z)-N -[[2.amino-5-[[2-(cyclohexylmethylamino)-2-oxoethoxy]imino> 
phenylmethyl]phenyl]methyl]glycine (interm. 25). 
In similar manner there was also prepared ethyl (E + Z)-4-[[[[4-amino-3-[[(2-ethoxy-2-oxoethyl)amino]- 

75 methyl]phenyl]phenylmethyIene]amino]oxy]butanoate (interm. 26). 

Example 6 

20 a) To a cooled (10°C) mixture of 12.96 parts of a dispersion of sodium hydride in mineral oil (50%) in 
801 parts of tetrahydrofuran there were added 60.5 parts of ethyl (diethoxyphosphinyl)acetate under a 
nitrogen atmosphere. After stirring for 20 min at 10-15° C. there was added a solution of 42 parts of 
intermediate (3) in 45 parts of tetrahydrofuran under nitrogen. Stirring was continued overnight at 60 °C. 
The reaction mixture was poured into ice-water and the product was extracted with dichloromethane. The 

25 extract was dried, filtered and evaporated and the residue was co-evaporated with methylbenzene 
yielding 55 parts (100%) of ethyl (E + Z)-3-[4-nitro-3-[[(tetrahydro-2 H -pyran-2-yi)oxo]methyl]phenyl]-3- 
phenyl-2-propenoate (interm. 27). ~ 

b) A mixture of 50.6 parts of intermediate (27), 2.3 parts of 4-methylbenzenesulfonic acid and 395 parts 

of methanol was stirred for 20 hours at room temperature. The reaction mixture was neutralized with 

so sodium carbonate and stirred for 5 min. The whole was filtered and the filtrate was evaporated. The 

residue was dissolved in dichloromethane and this solution was washed with water, dried, filtered and 

evaporated. The residue was purified by column chromatography (silica gel; CH 2 CI 2 ). The eluent of the 

desired fraction was evaporated, yielding 28 parts (69.5%) of ethyl (E + Z)-3-[3-(hydroxymethyl)-4- 

nitrophenyi]«3-phenyl-2-propenoate (interm. 28). 

35 c) To a cooled (0-5° C) solution of 28 parts of intermediate (28) and 9.7 parts of N , N -diethylethanamine 

in 665 parts of dichloromethane there were added dropwise 10.4 parts of methanesuifonyl chloride. After 

stirring for 1/2 hour at 0-5 °C, the reaction mixture was washed with water, dried, filtered and evaporated. 

The residue was purified by column chromatography (silica gel ; CH 2 CI 2 ). The eluent of the desired 

fraction was evaporated and the residue was co-evaporated with methylbenzene, yielding 27 parts 

(77.4%) of ethyl (E + Z)-3-[3-[[(methylsulfonyl)oxy]methyl]-4-nitrophenyl]-3-phenyl-2-propenoate (interm. 
29). 

d) To a solution of 27 parts of intermediate (29) in 237 parts of acetonitrile, there were added 
successively 14 parts of ethyl glycine monohydrochloride and 17 parts of N , N -diethylethanamine The 
whole was stirred overnight at 50° C and then evaporated. The residue wastaksn up in dichloromethane. 

45 This solution was washed with water, dried, filtered and evaporated, yielding 26 parts (94.1%) of ethyl 
(E + Z)-3-[3-[t(2-ethoxy-2-oxoethyl)amino]methylH-nitrophenyl]-3-phenyl-2-propenoate (interm. 30). 

e) A mixture of 26 parts of intermediate (30), 18 parts of iron powder, 17.4 parts of ammonium chloride, 
596 parts of trichloromethane and 200 parts of water was refluxed for 2 days. The reaction mixture was 
filtered over diatomaceous earth. The trichloromethane layer of the filtrate was separated, dried, filtered 

so and evaporated. The residue was purified by column chromatography (silica gel ; CH2CI2/CH3OH 99:1). 
The eluent of the desired fraction was evaporated and the residue was co-evaporated with methylben- 
zene, yielding 18 parts (72.4%) of ethyl (E + Z)-3-[4-amino-3-[[(2-ethoxy-2-oxoethyl)amino]methyll- 
phenyl]-3-phenyI-2-propenoate (interm. 31). 

f) A mixture of 13.2 parts of intermediate (30) and 119 parts of ethanol was hydrogenated at normal 
55 pressure and room temperature with 2 parts of piatinum-on-charcoal catalyst 5%. After the calculated 

amount of hydrogen was taken up, the catalyst was filtered off and the filtrate was evaporated. The 
residue was purified by column chromatography (silica gel ; CHCI 3 /C 2 H 5 OH 98:2). The eluent of the (E)- 
isomer fraction was evaporated, yielding 4.3 parts (35.1%) of ethyl (E)-3-[4-amino-3-[[(2-ethoxy-2- 
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oxoethyl)-amino]methyl]pheny!]-3*phenyl-2-propenoate (interm. 32). 

g) To a cooled (0-5° C) solution of 39.1 parts of intermediate (28), 18.2 parts ofN.N -diethylethanamine 
and 333 parts of dichloromethane there was added dropwise a solution of 16.5 parts of methanesulfonyl 
chloride in 40 parts of dichloromethane. After stirring for 15 min at 0-5* C, the reaction mixture was 
poured into ice-water. The organic layer was separated, dried, filtered and evaporated, the residue was 
stirred with activated charcoal in 1 ,1 '-oxybisethane. This solution was filtered and concentrated. The 
crystallized product was filtered off and purified by column chromatography (silica gel ; CHCI3/C2H5OH 
98:2). The eluent of the desired fraction was evaporated and the residue was crystallized from 1,1 - 
oxybisethane (2x). The product was filtered off and dried, yielding 16.8 parts (34.5%) of ethyl (Z)-3-[3-[[- 
(methylsulfonyl)oxy]methylH-nitrophenyl]-3-phenyl-2-propenoate; mp. 87.8* C (interm. 33). 
Following the reaction procedures described in steps (d) and (f) hereinbefore, intermediate (33) was 
converted into ethyl (2)-3-[4-amino-3-[[(2-ethoxy-2-oxoethyl)amino]methyl]phenyi]-3-phenyl-2-propenoate 

(interm. 34). 



Example 7 

a) To a stirred amount of 1076 parts of N , N -dimethylacetamide there were added successively 63.24 
parts of a dispersion of sodium hydride in mineral oil (50%) and a solution of 92.46 parts of 4- 
fluorobenzeneacetonitrile in 47 parts ofN.N -dimethylacetamide. After hydrogen evolution had ceased, 
there were added dropwise 9.85 parts of N . N -dit2-(2.methoxyethoxy)ethyl]-2-(2-methoxyethoxy)- 
ethanamine and a solution of 179.19 parts of intermediate (1) in 94 parts of N , N -dimethylacetamide. 
The mixture was stirred for 15 min. and then partitioned between ice-water and dichloromethane. After 
neutralization with formic acid, the product was extracted with dichloromethane. The extract was dried, 
filtered and concentrated, yielding theoretically 244.5 parts (100%) of a-(4-fluorophenyl)-4-nitro-3-[[- 
(tetrahydro-2 H -pyran-2-yl)oxy]methyl]benzeneacetonitrile in solution (interm. 35). 

b) A mixture of 244.2 parts of intermediate (35), 100.9 parts of sodium carbonate and 1316 parts of N , N 
-dimethylacetamide was aerated at room temperature for 48 hours, while stirring. The reaction mixture 
was poured into 3000 parts of water and the whole was extracted with 2,2 -oxybispropane. The formed 
solid was filtered off. recrystallized from 2-propanol and dried in vacuo, yielding a first fraction of 58.5 
parts (24.7%) of product. The organic layer of the filtrate was separated, dried, filtered and evaporated. 
The residue was stirred in hexane, filtered off and dried, yielding an additional 157 parts (66.2%) of 
product. Total yield : 215.5 parts (90.9%) of (4-fluorophenyl) [4-nitro-3-[[(tetrahydro-2 H -2-pyranyl)oxy]- 
methyl]phenyl]methanone; mp. 105-4*C (interm. 36). 

Following the reaction procedures described in Example 1 (d), (e); Example 3 (d) and Example 2 (b), 
intermediate (36) was converted into ethyl N -[[2-amino-5-(4-f I uorobenzoyl)phenyl]methyI]gly cine (interm. 
37). 

Similarly, following the reaction procedures described in Example 1 (d); Example 5 (a), (b); Example 1 
(e); Example 2 (a) and Example 1 (g), intermediate (36) was also converted into ethyl (E)-N -[[2-amino-5-[[- 
[2-[(cyclohexyl)methylamino]-2-oxoethoxy]imino](4-fluorophenyl)methyl]phenyl]methyl]glyci (interm. 38). 
Following the reaction procedures described in Example 1(d), (e); Example 2(a) and (b), intermediate (36) 
was converted into ethyl (E + Z)-N -[[2-amino-5-[[[2-[(cyclohexyl)methyiamino]-2-oxoethoxy]imino](4- 
fluorophenyl)methyl]phenyl]methyl]glycine (interm. 39). 



Example 8 

a) To a stirred and cooled (<15°C) mixture of 134 parts of potassium hydroxide and 940 parts of 
pyridine were added portionwise 92 parts of 2-nitrobenzenemethanol. Next there were added 132.5 parts 
of 4-methoxybenzeneacetonitrile and stirring was continued for 4 hours at room temperature. The 
reaction mixture was diluted with 3000 parts of ice-water and the whole was acidified with 1270 parts of 
hydrochloric acid. The precipitate was filtered off, stirred overnight in methylbenzene and dried in vacuo 
at 60° C, yielding 128.8 parts (50.7%) of a-t4-(hydroxyimino)-3-(hydroxymethyl)-2,5-cyclohexadien-1- 
ylidene]-4-methoxybenzeneacetonitrile (interm. 40). 

b) To a stirred solution of 340 parts of potassium hydroxide in 1700 parts of water there were added 66.4 
parts of intermediate (40). Next a solution of 394 parts of hydrogen peroxide in 500 parts of water was 
added dropwise. Stirring was continued for 3 hours and then the product was extracted with a mixture of 
trichloromethane and methanol (90:10). The extract was dried, filtered and evaporated. The residue was 
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purified by column chromatography (silica ge\ ; CHCI 3 ). The eluent of the desired fractions was 
col ected and the residue was stirred in 2,2 -oxybispropane. The product was filtered off and dried 

rit" 9 ^ 21 ' 7 P3rtS (32 ' 8 ° /o) ° f t 3 -( h y drox y me thyi)-4-nitrophenyI](4.methoxy P henyl).methanone; mp! 
116.5 C (interm. 41). K 

Following the reaction procedure described in Example 3 (c), (d) and (e), intermediate (41) was 
converted into ethyl N -[[2-amino-5-(4-methoxyben2oyl)phenyl]methyl]glycine (interm. 42). 



Example 9 



a) A mixture of 14.7 parts of 5-chloro-2-nitroben2aldehyde, 13.3 parts of trimethoxymethane, 0.15 parts of 
4-methylbenzenesulfonic acid and 64 parts of methanol was stirred at reflux temperature. After cooling 
the reaction m.xture was neutralized with sodium carbonate and stirred for 5 min. The whole was filtered 
and the filtrate was evaporated, yielding 18.3 parts (99.7%) of 4-chloro-2-(dimethoxymethyl)-l-nitroben- 

15 zene (interm. 43). 

b) A solution of 78.1 parts of sodium hydrogen sulfite in 400 parts of water was stirred for 15 min at 
20 G under a mtrogen atmosphere. After cooling to -5° C, there were added portionwise 100 parts of 4- 
bromobenzaldehyde and stirring was continued for 20 min at 10°C. Next there were added portionwise 
65.3 parts of morpholine and, after stirring for 15 min, a solution of 26.9 parts of sodium cyanide in 90 

20 parts of water. The mixture was stirred for 22 hours at 50° C and was then treated with 8 7 parts of a 
sodium hydroxide solution 50%. The product was filtered off. washed with water and dried in vacuo at 
50 C. yielding 138.5 parts (98.5%) of a-(4-bromophenyl)-4-morpholineacetonitrile (interm 44) 

c) To a sfirred solution of 21.1 parts of a sodium hydride dispersion 50% in mineral oil in 940 parts of N 
— -d'methylrormamide there was added dropwise a solution of 112.5 parts of intermediate (44) in 207 

25 parts of N , N -dimethylformamide under a nitrogen atmosphere. After stirring for 2 hours and 
subsequent cooling to 0-5 C. there was added dropwise a solution of 94.9 parts of intermediate (43) in 
263 parts of N , N -dimethylformamide. Stirring was continued for 45 min at room temperature The 
reaction mixture was poured into ice-water. The precipitate was filtered off and dissolved in 2 2- 
oxyb.spropane. Th.s solution was washed with water, dried and filtered. The filtrate was left to crystallize 
yielding two crops of respectievely 60.2 parts and 36.3 parts of product. Addition of dichloromethane to 
the mother liquor yielded a third crop of 77.7 parts of product. Total yield : 174.2 parts (91 4%) of a-(4- 
bromophenyl)-a-[3-(dimethoxymethyl)-4-nitrophenyl]-4-morphoIineacetonitrile; mp. 142.8°C (interm 45) 

d) To a stirred mixture of 390 parts of 2-propanol. saturated with hydrochloric acid and 350 parts of water 
there was added dropwise a solution of 172.4 parts of intermediate (45) in 361 parts of 1,4-dioxane After 
refiuxing for 3 hours and stirring at room temperature overnight, the precipitate was filtered off (") and 
taken up in a mixture of methanol and dichloromethane. The whole was basified with NH4OH (aq ) 
washed with water, dried, filtered and evaporated, yielding a first faction of 83 parts (62.2%) of product 
The filtrate (*) was evaporated. The residue was taken up in water and the whole was extracted with 
dichloromethane. The extract was washed with water, dried, filtered, evaporated. The residue was co- 
evaporated w>th methylbenzene and stirred in 2.2'-oxybispropane. The product was filtered off and dried 
in vacuo at 40 C. yielding an additional 4.5 parts (3.4%) of product. Total yield: 87.5 parts (65 6%) of 5- 
(4-bromoben2oyl)-2-nitro-benzaldehyde ; mp. 150.9° C (interm. 46). 

e) To a stirred and cooled (ice-bath) solution of 83 parts of intermediate (46), 11.2 parts of cerium(lll)- 
chlor.de heptahydrate and 1540 parts of dimethyl sulfoxide there were added portionwise 2 5 parts of 
sodium tetrahydroborate. After stirring for 10 min, there was added an ammonium chloride solution The 
product was successively extracted with 2.2 -oxybispropane (3x) and with dichloromethane <2x) The 
combined extracts were washed with water, dried, filtered and evaporated. The residue was purified 
tw,ce by column chromatography (silica gel ; CH 2 CI 2 /CH 3 OH 99.5:0.5). The eluent of the desired fraction 
was evaporated, yielding 56.4 parts (67.1%) of (4-bromophenyl) [3-<hydroxymethyl)-4-nitrophenylV 

50 methanone (interm. 47). y 5 



was 



55 



Following the reaction procedure described in Example 3 (c), (d) and (e), intermediate (47) 
converted into ethyl N -[[2-amino-5-(4-bromoben2oyl)phenyl]methyl]glycine (interm. 48). 

In a similar manner there were also prepared : 
ethyl N -[[2-amino-5-(3-methoxybenzoyl)phenyl]methyl]glycine (interm. 49), 
ethyl N -f[2-amino-5-(4-methylbenzoyl)phenyl]methyl]glycine (interm. 50), ' 
ethyl N -f[2-amino-5-(3,4-dimethoxybenzoyl)phenyl]methyl]giycine (interm. 51), 
ethyl [[2-arriino-5-(4-chlorobenzoyl)phenyI]methyl]glycine (interm. 52). 

Following the reaction procedures described in Examples 5 (a), (b); Example 3 (c), (d) and (e) 
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intermediate (47) was also converted into ethyl (E + Z)-N -[[2-amino-5-[(4-bromophenyl)[[2- 
(cyclohexylmethyiamino)-2-oxoethoxy]imin^ (interm. 53). 

Example 10 

a) 106 Parts of N , N -dimethylformamide were added dropwise to 650 parts of aluminum chloride and 
the solution was~stirred for 15 min at 75° C. There were added portionwise 112 parts of 3,4-dihydro-2(1 
H )-quinazolinethione and, after stirring for 15 min at 75°C, 136 parts of 3-pyridinylcarbonyl chloride. 
Stirring at 75° C was continued overnight and then the mixture was poured into 2500 parts of ice-water. 
The precipitate was filtered off and stirred for 13 hours in a mixture of ice-water and 1530 parts of a 
sodium hydroxide solution 50%. The product was filtered off, washed with water and dried, yielding 150 
parts (82%) of (3-pyridinyl) (1 ,2,3,4-tetrahydro-2-thioxo-6-quinazolinyl)methanone; (decomp.) (interm. 54). 

b) A mixture of 2.7 parts of intermediate (54), 89 parts of tetrahydrufuran, 18.8 parts of N , N - 
dimethylformamide and 1.45 parts of iodomethane was stirred for 18 hours at room temperature. The 
reaction mixture was filtered and the filtrate was neutralized with ammonium hydroxide. The product was 
extracted with dichloromethane. The extract was dried, filtered and evaporated. The residue was purified 
by column chromatography (silica gel ; CH 2 Cb/CH 3 OH(NH 3 ) 95:5). The eluent of the desired fraction 
was evaporated and the residue was crystallized from 2,2'-oxybispropane. The product was filtered off 
and dried, yielding 1.75 parts (61.8%) of [3,4-dihydro-2-(methylthio)-6-quinazolinyl] (3-pyridinyl)- 
methanone; mp. 155.8° C (interm. 55). 

c) To a solution of 8.5 parts of intermediate (55) in 47 parts of N , N -dimethylformamide there were 
added 1.4 parts of a dispersion of sodium hydride in mineral oil (50%). After stirring for 20 min at room 
temperature, there was added dropwise a solution of 6.12 parts of methyl 2-bromoacetate in 9.4 parts of 
N , N -dimethylformamide. Stirring at room temperature was continued for 1/2 hour. The reaction mixture 
was"diluted with water and the product was extracted with methylbenzene.a The organic layer was in its 
.turn extracted with diluted hydrochloric acid. The aqueous layer was basified with sodium hydroxide and 

extracted with methylbenzene. The extract was dried, filtered and evaporated and the residue was 
purified by column chromatography (silica gel ; CH 3 C G H5/CH 3 CH 75:25). The eluent of the desired 
fraction was evaporated and the residue was crystallized from 1,1 -oxybisethane. The product was 
filtered off and dried, yielding 1.9 parts (13.3%) of methyl 3.4rdihydro-2-(methylthio)-6-(3-pyridinylcar- 
bonyl)-3-quinazolineacetate; mp. 113.6*C (interm. 56). 

Example 11 

a) A mixture of 26.7 parts of ethyl N -[[5-(4-methylbenzoyl)-2-nitrophenyl]methyl]glycine (which is a 
precursor to intermediate 50 in Example 9), 6.25 parts of hydroxyiamine monohydrochloride, 5.25 parts 
of potassium fluoride and 395 parts of ethanoi was stirred for 22 hours at reflux temperature. The 
reaction mixture was evaporated and the residue was dissolved in ethyl acetate. The whole was washed 
with sodium hydrogen carbonate solution 10% and with water. The organic layer was dried, filtered and 
evapo rated and the residue was purified by column chromatography (silica gel ; CH2CI2/CH3OH 98:2). 
The eluent of the E- and Z-isomer fractions was evaporated and the residue was crystallized from 2,2 - 
oxybispropane, yielding 3.7 parts of product. The mother liquor was evaporated and the residue was 
isomerized in a mixture of 1 ,4-dioxane and 2-propanol, saturated with HCI, by stirring overnight. The 
solvent was evaporated and the residue was stirred in water. After neutralizing with NaHCOa 10%, the 
product was extracted with dichloromethane. The extract was dried, filtered and evaporated and the 
residue was crystallized from 2,2-oxybispropane, yielding 2 additional fractions of resp. 3.6 parts and 1.2 
parts of product. The three fractions were recrystallized from a mixture of ethyl acetate and 2,2- 
oxybispropane, yielding 5.3 parts (19%) of ethyl (E)-N -[[5-[(hydroxyimino) (4-methylphenyI)methyl]-2- 
nitrophenyl]methyl]glycine (interm. 57). 

b) To a stirred mixture of 5.3 parts of intermediate (57) in 89 parts of tetrahydrofuran there were added 
1.8 parts of 2-methyl-2-propanol, potassium satt and, after 5 min, 0.44 parts of N , N -di[2-(2- 
methoxyethoxy)ethyl]-2-(2-methoxyethoxy)ethanamine. Next there was added dropwise a solution of 3 
parts of 2-chloro-N -cyclohexyl-N -methyl-acetamide in 44.5 parts of tetrahydrofuran. Stirring was 
continued for 3 hours at room temperature. The reaction mixture was evaporated and the residue was 
taken up in water. The product was extracted with a mixture of dichloromethane and methanol (90:10). 
The extract was dried, filtered and evaporated. The residue was purified by column chromatography 
(silica gel ; CH 3 COOC 2 H 5 /hexane 50:50). The eluent of the desired fraction was evaporated, yielding 5.7 
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Par l ,FJ' 6 y u° f Sthyl (E) - ' [[5 - [[t2 -< c y clohex y | * eth y |ami no)-2-oxoethoxy]iminoK4-methylphenyl)- 
methyl]-2-nitrophenyl]methyl]glycine (interm 58). 

c) A mixture of 5.7 parts of intermediate (58), 2 parts of a solution of thiophene in methanol 4% and 119 
parts of ethanol was hydrogenated at normal pressure and room temperature with 3 parts of platinum-on- 
charcoal catalyst 5%. After the calculated amount of hydrogen was taken up, the catalyst was filtered off 
and the filtrate was evaporated, yielding 5.1 parts (94.6%) of ethyl (E)-N -[t2-amino-5-[[[2- 
(cy C lohexylmethylamino)-2-oxoethoxy]imino](4-methylphenyl)methyl] P henyl]methyl]gr7cine (interm. 59) 
Example 12 

70 

nllLn Sti 7 ed a j£ C °° led ( °° C : aw * non ^ ice > solution, of 54.4 parts of methyl 5-methy.-2- 
nitrobenzoate in 405 parts of acetic anhydride and 394 parts of acetic acid were added dropwise 110 
P JT ° - S "' fU T 3Cid and P° rtionwise 83.6 parts of chromium(VI)oxide. Stirring was continued for 1/2 hour 
at 0-10 C and overnight at room temperature. The reaction mixture was poured into ice-water and the 
is whole was treated w.th dichloromethane. The precipitate which formed, was filtered off, washed with 2 7- 
oxybispropane and dried in vacuo at 80* C. yielding 30.2 parts (48.1%) of product. The dichloromethane 
layer was separated and extracted with a sodium hydrogen carbonate solution and the aqueous extract 
was acdrfied with HC. 2N. The precipitate was filtered off and treated similarly as before. yie!dfnt an 

20 aSTmi 7Z ( ] iW* T ° ta ' yieW : 35 2 P3rtS (561 %) 0f 2 " nitr °- 1 -5-ben 2 enedicarboxy a c 
20 acid, 1-methyl ester; mp. 197.5 C (interm. 60). 

mri02^cTntel et 6™° ^ ^ ° b,ained methy ' 5 -f bis ( acet y' ox y> m ^hyl]-2-nitrobenzoate; 

Strlh I C ° 0,ed t ( : 18 ° C ; 2-propanone/dry ice) solution of 5.63 parts of intermediate (60) in 44.5 parts of 
to trahydro uran there were added dropwise 10.7 parts of a solution of dimethylsulfide borane complex Z 
tetrahydrofuran 2M. The mixture was allowed to warm to room temperature and was then ref3 for 2 
hours. There were added 23.7 parts of methanol and refluxing was continued for 10 min. The reaction 
mixture was evaporated and the residue was taken up in 2,2-oxybispropane. This solution was 
success.ve.y washed with water, Na 2 COa 5% and water and was then dried filtered and evaporated 7he 
Sr^ o« rUP ,e i 0 " e o T i 9 ht to crystallize. The product was recrystallized from 2,2'-oxybispropane 

39 8^ J ZZ t T ; 0XVb ^ S r Pane dri6d " VaCU ° 3t r °° m t^perature, yielding 2 1 parts 
(39 8 /o) of product. Evaporation of the mother liquor yielded an additional 1.9 parts (36.0%) of product 
Total y.eld : 4.0 parts (75.8%) of methyl 5-(h y droxymethyl)-2-nitrobenzoate : mp. 54.5* C (interm £) 
llZT ° f 19 ° f inter ^ ediate < 62 >- 7 -8 Parts of manganese(IV)oxide and 133' parts of 

d chloromethane was stirred over weekend at room temperature. The reaction mixture was filtered over 

rTm^ ° fi ' trate there W3S 8dded m ^y.benzene and the whole was fi.tered again 

Intrm ^7 yielding 1.42 parts (75.4%) of methyl 5-formyl-2-nitrobenzoate; mp. 76 7* 0 

SSS^StSZ 6 °;; mermediate (61) h a " ^ ^ a.so yielded methy, 5-formyl- 

d) A mixture of 22 parts of intermediate (63), 8.4 parts of hydroxyzine monohydrochloride and 147 
parts of pyridine was heated at 80, C for 2 hours. The solvent was evaporated and the residual oil was 
partitioned between water and 2,2 -oxybispropane. The organic layer was separated, washed succes- 
sive* wrth water, HCI IN, water, NaHCOa 5% and water, and was then dried fi.tered Id evaporated 
The residue was dr.ed in vacuo at 60 C, yielding 19.8 parts (80.3%) of methyl (E)-5- t (hydroxyimino)- 
methyl]-2-nitrobenzoate; mp. 116.0 C (interm. 64). y""«iu; 

45 tol^TT^^TT ° f I 8 ' 3 P3rtS ° f intermediate (W). 12.37 parts of sodium tetrahydroborate and 
320 parts of tetrahydrofuran there were added dropwise 56.9 parts of methanol. After refluxing for 1 hour 

nan "SS TTwT P ° Ured The Wh ° ,e WaS acidified with Mrochloric acid 2N and 

then extracted with dichloromethane. The extract was washed successively with water, NaHC0 3 5% and 
water, and was then dried, fi.tered and evaporated. The residue was purified by column chromatography 
so (silica gel ; CH 2 CI,/CH 3 OH/THF 90:5:5). The eluent of the desired fraction was evaporated and S 

B3 U Ld a Lv^ Z th .f- 2 - OX ^ ra P ane «* ^ied in vacuo at 60*0, yielding 12.6 parts (78.6%) of 
(E)-3-(hydroxymethyl)-4-nitro-benzaldehyde, oxime; mp. 128.9 C (interm. 65). 
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Example 13 



55 



fnri£ a „? ™ T, I 58 ' PartS ° f P ° taSSium acetate - 100 - 5 P arts of et "y' 9'ycine monohydroch- 
n ELT ill ■ * ?' ^ ^ added 100 ^ ° f 5 -(3-bromobenzoyl)-2-nitroben 2 a.dehyde 

(prepared following the procedure described in Example 9. After stirring for 1/2 hour, there were added 
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portionwise 9.4 parts of sodium cyanotrihydroborate. Stirring was continued for 1/2 hour at room 
temperature. The reaction mixture was evaporated and the residue was partitioned between water and 
dichloromethane. The organic layer was separated, washed with water, dried, filtered and evaporated. 
The residue was purified by column chromatography (silica gel ; CH2Cl 2 /C 2 H 5 OH 99:1). The eluent of 
the desired fraction was evaporated, yielding 71 parts (56.2%) of ethyl N -[[5-(3-bromobenzoyl)-2- 
nitrophenyl]methyl]glycine (interrn. 66). 

b) A mixture of 68 parts of intermediate (66), 14 parts of hydroxy lamine monohydrochlonde, 1 1.6 parts of 
potassium fluoride and 790 parts of ethanol was stirred for 3 hours at reflux temperature. After cooling, 
the reaction mixture was filtered. The precipitate was rinsed with ethanol and the combined filtrates were 
evaporated. The residue was taken up in a mixture of ethyl acetate and water and the whole was 
neutralized with NaHCOa 10%. The organic layer was separated, washed with water, dried, filtered and 
evaporated, yielding 51.4 parts of product (E/Z isomer mixture) (1). From the aqueous layer, a precipitate 
was filtered off, which was washed with 2,2'-oxybispropane and dried in vacuo at 60 C, yielding an 
additional 8.7 parts of product (mainly Z-isomer) (2). Total yield : 60.1 parts (86.1%) of (E/Z) isomer 
mixture, which can be separated by column chromatography. A fraction of (1) was crystallized from 2- 
propanone to obtain a small amount of pure ethyl <E)-N -[[5-[(3-bromophenyI) (hydroxyimino)methyl]-2- 
nitrophenyl3methyl]g!ycine; mp. 131.2° C (interrn. 68). Crystallization of (2) from ethyl acetate yielded a 
small amount of pure ethyl (Z)-N -[[5- [<3-bromophenyl) (hydroxyimino)methyl]-2-nitrophenyl]methyl]- 
glycine; mp. 149.8° C (interrn. 67). 

B. Preparation of the final compounds 



Example 14 

To a stirred and cooled (0-5° C) solution of 3.19 parts of intermediate (7) in 40 parts of ethanol there 
was added dropwise a solution of 1.13 parts of bromocyanide in 8 parts of ethanol. Stirring was continued 
overnight at room temperature and for 3 hours at reflux temperature. After cooling, the reaction mixture was 
treated with methanol, saturated with ammonia. The precipitate was filtered off. washed with ethanol, stirred 
in water and boiled in ethanol. The impure product was filtered off, washed with ethanol and 2,2- 
oxybispropane and recrystaltized from a mixture of 16 parts of methanol and 75 parts of N , N - 
dimethylformamide. The product was filtered off, washed with methanol and 2,2 -oxybispropane and dried m 
vacuo at 70-75" C, yielding 1.08 parts (36.3%) of 7-benzoyl-3,5-dihydroimidazo[2,1-b]quinazolin-2(1 H )-one; 
mp. >300* C (comp. 1). 



Example 15 

To a stirred and cooled (0° C) solution of 9.5 parts of intermediate (25) in 160 parts of ethanol there was 
added dropwise a solution of 2.08 parts of bromocyanide in ethanol. Stirring was continued for 1 1/2 hour at 
0°C, for 1 hour at room temperature and for 2 hours at reflux temperature. The reaction mixture was 
evaporated and the residue was partitioned between NaCl (sat.) and dichloromethane. After neutralization 
with a sodium hydroxide solution, the product was extracted with dichloromethane. The extract was dried, 
filtered and evaporated. The residue was purified twice by column chromatography (silica gel ; 
CHCl3/CH 3 OH/CH 3 OH(NH3) 98:1:1 ; HPLC ; silica gel ; CHCI3/CH3OH 93 : 7). The first and second fractipn 
were separately evaporated and the residues were crystallized from ethyl acetate. The products obtained 
from both fractions were filtered off, washed with ethyla cetate and 2,2'-oxybispropane and dried in vacuo at 
60* C, yielding resp. 2.92 parts (32.2%) of (Z)-N -cyclohexyl-N -methyh2-[[tPhenyl-(1.2,3,5-tetrahydro-2- 
oxoimidazo[2 J 1-b]quinazolin-7-yl)methylene]amino]-oxy]acetamide; mp. 173.4° C (comp. 10) and 2.4 parts 
(26.3%) of (E)-N -cyclohexyl-N -methyl-2 : [[[phenyl(1,2,3,5-tetrahydro-2-oxoimidazo[2,1-b]quinazolin-7-yl)- 
methylene]amin6]oxy]acetamideTmp. 202.2 °C (comp. 9). 



Example 16 

To a stirred suspension of 16 parts of compound (1) in 440 parts of pyridine there were added 4.17 
parts of hydroxylamine monohydrochloride. Stirring was continued for 4 hours at reflux temperature. The 
precipitate was filtered off f), washed with pyridine, stirred in water and washed successively with water, 2- 
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propanol and 2.2 -oxybispropane. The product was filtered off and dried in vacuo at 100* C, yielding a first 
fraction of 9.6 parts (57.1%) of product (E/Z = 75/25); mp. > 300° C. The filtrate (>) was evaporated and the 
residue was treated in the same manner as the precipitate hereinbefore, yielding an additional 5.5 parts 
(32^7%) of product. Total yield : 15.1 parts (89.8%) of (E + Z)-3.5-dihydro-7-[<hydroxyimino)phenylmethyll- 
imidazo[2,1-b]quinazolin-2(1 H )-one (comp. 2). 



Example 17 
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A mixture of 2.01 parts of compound (2), 6 parts of 2-propanol. saturated with hydrochloric acid and 62 

parts of 1,4-d.oxane was stirred for 4 hours at room temperature. Gaseous hydrogen chloride was bubbled 

hrough the react.on mixture, while cooling in an ice-bath. Stirring was continued overnight at room 

temperature. The precipitate was filtered off, washed with 2,2'-oxybispropane and stirred in water The 

aqueous layer was treated with an ammonium hydroxide solution and stirred for 10 min. The precipitate 

filtered off, washed with water and purified by column chromatography (HPLC ; silica gel ; H2O/CH3OH 

(0.5% (NH 4 ) 2 C0 3 )). The eluent of the desired fractions was evaporated and the residue was stirred in water 

The product was filtered off, washed with water and dried in vacuo at 70-90° C, yielding 0.867 parts (41 3%) 

of (E)-3.5-dihydro-7-[(hydroxyimino)phenylmethyl]imida2o[2,1-b]quinazolin-2(1 H )-one; mp. >300*C (comp. 
3). — 



Example 18 

a) A mixture of 8.5 parts of compound (2), 110 parts of dimethyl sulfoxide, 8.36 parts of 1 1- 
dimethylethylchlorodimethylsilane and 7.56 parts of 1 H -imidazole was stirred for 10 min at 60 °C The 
reaction mixture was poured into 500 parts of water and the whole was extracted with 2 2'-ox- 
ybispropane. The extract was dried, filtered and evaporated. The residue was crystallized from methanol 
washed with methanol and dried, yielding a first fraction of 7.1 parts (60.9%) of product. Evaporation of 
the mother liquor yielded an additional 4.6 parts (39.5%) of product. 

Total yield : 11.7 parts (-100%) of (E + Z)-7-[[[(1,l-dimethylethyl)dimethylsiloxy]imino]phenylmethyl>3 5- 
dihydroimidazo[2.1-b]quinazolin-2(1 H )-one; mp. 254.7° C (comp. 5). " • 

b) Compound (5) was separated into its pure E and 2 isomers by column chromatography (HPLC ■ 
silicagel ^-aminopropyl ; (C 2 H 5 ) 2 0)/CH 3 CN/THF/H 2 0 46.5 : 5 : 46.5 : 2). The eluent of the separated E- 
and Z-isomer fractions was evaporated and the residues were chromatographed again (HPLC ; r 
aminopropyl ; CH 2 CI 2 /CH 3 OH 96:4). The products were dried in vacuo, yielding 3.3 parts (19 7%) of (EW 
7-[[[t(1 ,1 -dimethylethyl)dimethylsilyl]oxy]imino]phenylmethyl]-3,5-dihydroimidazo[2,1 -b]quinazolin-2(1 H V- 
one; mp. 221.0 C (comp. 18) and 0.9 parts (5.4%) of (Z>7-[[[I(1.1-dimethylethyl)dimethylsilyl]oxy]imifib>- 
phenylmethyl>3,5-dihydroimidazo-[2,l-b]quinazolin-2(1 H )-one; mp. > 250 ° C (decomp.) (comp 19) 

c) To a mixture of 0.103 parts of compound (19) and 4.45 parts of tetrahydrofuran there were added 0 53 
parts of a solution of tetrabutylammonium fluoride in tetrahydrofuran 1M. After stirring for 10 min at room 
temperature, the reaction mixture was evaporated and the residue was taken up in water. The solid was 
filtered off, washed with water and boiled in methanol. The product was filtered off, washed with 
methanol and 2,2 -oxybispropane and dried in vacuo at 80° C, yielding 0.033 parts (35.9%) of (Z)-3 5- 
dihydro-7-[(hydroxyimino)phenylmetliyl]imidazo[2,1-b]quinazolin-2(1 H )-one; mp. >250°C (comp. 15). ' 

Example 19 

A solution of 0.3 parts of compound (6), 2.5 parts of a sodium hydroxide solution 1 N and 2 parts of 
methanol was stirred for 1 hour at room temperature. There were added 2.5 parts of a hydrochloric acid 
solution 1 N. The precipitated product was filtered off. washed with water and methanol and crystallized 
from methanol. The product was filtered off, washed with methanol and 2,2-oxybispropane and dried in 
vacuo at 60 C, yielding 0.15 parts (53.7%) of (E + Z)-2-[[[phenyl<1 ,2,3.5-tetrahydro-2-oxoimidazo-[2 1-bl- 
quinazolin-7-yl)methylene]amino]oxy]acetic acid; mp. 253.0° C (E/Z = 75/25) (comp. 7). 

Example 20 

a) A mixture of 10.7 parts of compound (28), 78.4 parts of a sodium hydroxide solution 1N and 59.3 parts 

26 



BNSDOCIO. <EP 0406956^, 



EP 0 406 958 A2 



of ethanol was stirred overnight at room temperature. The aqueous layer was extracted with dich- 
loromethane and then acidified to pH 5 with HCI 2N. The product was filtered off, washed with water, co- 
evaporated with a mixture of methanol and methylbenzene and with methylbenzene, boiled in methanol, 
washed with a mixture of methanol and 2,2'-oxybispropane and dried at 60° C, yielding 2.1 parts (21.4%) 
of (E + Z)-4-[[[phenyl(1 ,2,3,5-tetrahydro-2-oxoimidazo[2,1 -b]quinazoiin-7-yl)methylene]amino]oxy]butanoic 
acid; mp. 268.5* C (comp. 31). 

b) To a stirred solution of 1.9 parts of compound (31) in 303 parts of dimethyl sulfoxide there were 
added 1.5 parts of 1 ,1 '-carbonylbis[1 H -imidazole]. After stirring for 10 min at room temperature, for 2 
hours at 60 °C and for 1/2 hour at 80*° C, there were added 4.7 parts of N -methylcyclohexanamine. 
Stirring was continued overnight at 80° C. The reaction mixture was poured into water and the whole was 
acidified to pH 5 with acetic acid 10%. The product was extracted with dichloromethane and the extract 
was washed with water, dried, filtered and evaporated. The residue was purified twice by column 
chromatography (silica gel ; CH3COOC2H5/CH3OH 95:5 ; CH2CI2/CH3OH 95:5). The eluent of the desired 
fraction was evaporated and the residue was co-evaporated with methylbenzene. The E and Z isomers 
were separated by HPLC (Licroprep amino ; CHCI 3 ). The two fractions were evaporated and the residues 
stirred in water and dried in vacuo at 70° C, yielding 0.05 parts (2.1%) of (E)-N -cyclohexyl-N -methyl-4- 
[[[phenyl(1,2,3,5-tetrahydro-2-oxoi^^ (comp. 
33) and 0.03 parts (1.3%) of (Z)-N -cyclohexyl-N -methyl-4-[[[phenyl(1 ,2,3.5-tetrahydro-2-oxoirnidazot2,1- 
b]quinazolin-7-yl)methylene]amino]oxy]butanamide (comp. 34). 

Example 21 

A mixture of 1.96 parts of intermediate (56), 20 parts of ammonium acetate and 2.1 parts of acetic acid 
was stirred for 45 min at 130* C. The reaction mixture was diluted with water. The precipitate was filtered 
off, stirred in N , N -dimethylformamide and methanol and was then dissolved in 20 ml of formic acid. After 
filtration, thereWs added tetrahydrofuran to enhance precipitation. The product was filtered off and dried in 
vacuo at 85* C, yielding 0.9 parts (56.0%) of 1 ,5-dihydro-7-(3-pyridinylcarbonyl)imidazo[2.1-b]quinazolin-2(3 
H )-one; mp. 275.1 " C (comp. 39). 



Example 22 

To a mixture of 1 part of compound (49) and 9.4 parts of N , N -dimethylformamide there were added 
dropwise 0.4 parts of thionyl chloride. After stirring for 5 min, there were added at once 2.03 parts of N - 
methylcyclohexanamine. The whole was stirred for 5 min and was then evaporated. The residue was stirred 
in water, filtered off and purified by column chromatography (silica gel ; CHCI3/CH3OH 95:5). The eluent of 
the desired fraction was evaporated and the residue was crystallized from 2-propanol. The product was 
filtered off, washed with 2-propanol and 1,l'-oxybisethane and dried, yielding 0.4 parts (31.1%) of (E)-N - 
cyclohexyl-3-(1 ,2,3,5-tetrahydro-2-oxoimidazo[2,1 -b]quinazolin-7-yl)-IN -methyl-3-phenyl-2-propenamide; mp. 
204" C (decomp.) (comp. 51 ). 

Ail compounds listed in Tables 1 and 2 were prepared following methods of preparation described in 
Examples 14-22, as is indicated in the column Ex. No. 
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C) Pharmacological examples 

The positive inotropic and iusitropic effect of the instant compounds were assessed by an in vitro assay 
system to detect inhibiting effect on the phosphodiesterase type III C and in an in vivo experiment in closed- 
chest anaestetized dogs by monitoring cardiac and haemodynamic effects of an intravenous infusion of the 
instant compounds. 

Example 23: Inhibition of Phosphodiesterase type lll c (PDE lll c ). 



The incubation mixtue (pH 7.1) (200 ul) contained 50mM 4-morpholinopropanesulfonic acid (MOPS), 
1mM ethylenebis(oxyethylenenitrilo)tetraacetic acid (EGTA). 6 mM magnesium chloride, 0.25 mg/ml bovine 
serum albumin, 1.2 uM 3 H-cAMP (310 mCi/mmole) and the phosphodiesterase type lll c , and was prepared 
by dilution with water of a stock solution of MOPS, EGTA, MgCI 2 . BSA and 3 H-cAMP (50 uJ) and 2 to 50 ul 
rs of a solution of phosphodiesterase type !li c , depending on the enzymatic activity. A protein concentration 
was chosen that showed a linear increase of phosphodiesterase activity during an incubation period of 10 
minutes at 37* C. 

When the effect of different compounds on phosphodiesterase activity was tested, the medium without 
cAMP was incubated with the compound(s) or its carrier (DMSO - 1% final concentration) for 5 min. The 

20 enzymatic reaction was started by addition of 3 H-cAMP and stopped 10 min later after transferring the tubes 
in a waterbath at 100° C for 40 sec. After cooling to room temperature, alkaline phosphatase (0.25 ug/ml) 
was added and the mixture was left at room temperature for 20 min. The mixture was subsequently applied 
to a 1 ml DEAE-Sephadex A-25 column (pasteur pipet) and washed twice with 3 ml 20 mM Tris-HC! at pH 
7.4. The 3 H-labelled reaction products in the eluate were quantified by liquid scintillation counting. 

25 The inhibiting effect of the present compounds on canine heart and human platelet phosphodiesterase PDE 
1II C was measured at different concentrations of the instant compounds. The IC 5 o values were calculated 
graphically from the thus obtained inhibition values. Table 3 shows available ICso values of the present 
compounds on canine heart and human platelet PDE lll c . 
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No. 
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Example 24 : Positive inotropy and lusitropy, blood pressure and heart rate in dogs. 

Compound (9) was dissolved in 20% hydroxypropyi beta cyclodextrine ether slightly acidified with 1N 
HCI, in a concentration of Img.ml" 1 (pH 5.5). The experiments were performed on 7 mongrel dogs of either 

25 sex and varying age, ranging in body weight from 27 to 33 kg (median 30 kg). The animals were 
intravenously anaesthetized with a mixture, of 0.015 mg.kg" 1 scopolamine and 0.05 mg.kg- 1 lofentanil. The 
animals were intubated with a cuffed endotracheal tube. Intermittent positive pressure ventilation was 
performed with a mixture of pressurized air and oxygen (60/40), using a volume-controlled ventilator 
(Siemens Elema). In the control period the CO2 concentration in the expired air (ET C0 2 ), as determined 

30 with a capnograph (Gould Godart), was kept at 5 vol% by adjustment of the respiratory volume (resp.-rate 
= 20 breaths.min" 1 ). A continous intravenous infusion of 0.5 mg.kg- 1 .h" 1 of etomidate was started 
immediately after induction. Body temperature was monitored with a thermistor positioned in the pulmonary 
artery. To prevent blood clotting heparine, 1000 lU.kg" 1 i.v., was administered. 

The electrocardiogram (ECG) was derived from limb leads (standard lead 2). Left vertricular (LVP) and 

35 ascending, aortic blood pressure (AoP) were measured by retrograde catheterisation via the femoral arteries 
with high fidelity cathetertip micromanometers (Honeywell). The other femoral vein was cannulated for 
injection of saline at room temperature into the right atrium and for injection of compound (9). Peak 
ascending aortic blood flow velocity was measured through the right carotid artery with an electomagnetic 
catheter-tip probe connected to a square wave electomagnetic flow meter (Janssen Scientific Instruments). 

40 The following variables -inter alia- were calculated on-line, usually at 1 min intervals: heart rate (HR), 
diastolic (AoPd) aortic blood pressure, left vertricular end-diastolic pressure (LVEDP), the maximum positive 
and maximum negative rate of change of isovolumic LVP (LV dp/dt max and min , respectively), the maximum 
positive first derivative divided by the actually developed pressure in the left ventricle (LV dp/dt max /Pd). The 
time constant (T) of relaxation was measured with the use of an exponential analysis that also estimated the 

45 asymptote. After a recorded control period of 20 min the intravenous infusion of compound (9) was started 
at a rate of 0.005 mg.kg -1 over 120 min. In the wash-out period the effects were followed for 75 min. 
Compound (9) has positive inotropic properties, starting after 10 min of infusion (0.05 mg.kg -1 total dose), 
as indicated by the pronounced and significant increase in the variables related to cardiac performance (LV 
dp/dt max , LV dp/dt ma x/Pd), in the presence of no change or even a slight decrease in left ventricular end- 

50 diastolic pressure (preload) and no change in heart rate. Compound (9) has positive lusitropic properties, as 
evidenced by the significant decrease in the time constant of relaxation starting after 10 min of infusion 
(0.05 mg.kg" 1 total dose). Systemic and pulmonary peripheral vascular resistance decrease significantly 
starting after 20 min of infusion of the compound (0.10 mg.kg" 1 total dose). This indicates that compound 
(9) has also additional systemic and pulmonary vasodilator/ properties. This unloading of the heart occurs 

55 without altering heart rate, but with concomitant increase in cardiac output. These positive inotropic and 
lusitropic, and vasodilatory effects of the compound (9) are long-lasting, since the changes in the variables 
last for more than 75 min after stopping the infusion of a total dose of 0.60 mg.kg" 1 . 

Following the same procedure, a dose-related increase in cardiac inotropy and lusitropy associated with a 
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?n^ vlr A ^ P T C ° mP0UndS " m ° n9rel d ° 9S (maximum end " dose is sh °™ in mg 
ELtrJJ , A °, Pd (d,aSt0 " C aortic b,ood P ressure > show * the decrease in blood pressure 

(vasod.lation), HR the influence of the present compounds on the heart rate. LV dp/dt max /Pd (the maZum 

5TE? t ° f I" 9 ' ° f iSOV °' UmiC ' eft VentriCU ' ar Pr6SSUre divided b * the actual * cle^oped pres™^ 
the .eft ventr.de) shows the positive inotropic effect and T (decrease in the time constant of relaxed )7s a 
measure for positive lusitropy. relaxation) is a 



Table 4 



75 



20 



25 



% changes in haemodynamic variables 



Comp. 
No. 


AoPd 


HR 


LVdp/dt max /Pd 


T 


end-dose 
mg kg~ 1 


2 


-10 


15 


102 


-38 


0.16 


6 


-13 


9 


31 


-15 


0.16 


8 


0 


0 


29 


-45 


0.16 


10 


-5 


0 


18 


-13 


0.16 


12 


0 


10 


57.5 


-10 


0.16 


13 


0 


-10 


45 


-27 


0.16 


14 


0 


5 


35 


-16 


0.08 



30 D. Composition examples 
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Example 25 : ORAL DROPS 

at 60-ar? ? Air'!: T d \ SS t e6 J? 5 ' ° f ^""Wno'c acid and 1.5 I of the polyethylene glycol 
at 60-80 C. After coolmg to 30-40 C there were added 35 I of polyethylene glycol and the mixture was 
stored well. Then there was added a solution of 1750 g of sodium saccharin in 2 5 I of purifld water Id 
wh.le st.mng there were added 2.5 I of cocoa flavor and polyethylene glycol q.s. to ^volum^O f 
contTers" ^ ^ C ° mPriSin9 1 ° * " The ^ultingsoJon was filled "to suitable 



45 



50 



Example 26 : ORAL SOLUTION 

9 g of methyl 4-hydroxybenzoate and 1 g of propyl 4-hydroxybenzoate were dissolved in 4 I of boilino 
20 Tof "t^LS ST ^ ** " 9 °* ^"V-roxybutanedioic acid and £S32 

Vo l * V- , ?T f t,0n W3S combined witn the remaining part of the former solution and 12 I 
1,2,3-propanetr.ol and 3 I of sorbitol 70% solution were added thereto. 40 g of sodium saccharin were 
delved ,n 0.5 I of water and 2 ml of raspberry and 2 ml of gooseberry essence were added Tne latter 
solut.cn was combined with the former, water was added q.s. to a volume of 20 I providing an oral soluVon 
comprising 5 mg of the A... per teaspoonful (5 ml). The resulting solution was filled in suitable conTaine s 



55 



Example 27 ; CAPSULES 

1 2 fmJJlf 16 AA '\ G 9 f ° dlUm SU,fate ' 56 9 StarCh ' 56 9 ,actose « 08 9 co,, °^ silicon dioxide, and 
into innn° TT I StG * raie ™ re vigorously stirred together. The resulting mixture was subsequently illed 
into 1000 suitable hardened gelatin capsules, each comprising 20 mg of the A.I. 

34 



BNSDOCID: <EP_ 



_0406958A2_I_ 



r 



EP 0 406 958 A2 



Example 28 ; FILM-COATED TABLETS 
Preparation of tablet core 



5 

A mixture of 100 g of the A.I., 570 g lactose and 200 g starch was mixed well and thereafter humidified 
with a solution of 5 g sodium dodecyl sulfate and 10 g polyvinylpyrrolidone (Kollidon-K 90® ) in about 200 
ml of water. The wet powder mixture was sieved, dried and sieved again. Then there was added 100 g 
microcrystalline cellulose (Avicel®) and 15 g hydrogenated vegetable oil (Sterotex ©). The whole was mixed 
70 well and compressed into tablets, giving 10.000 tablets, each comprising 10 mg of the active ingredient. 

Coating 

To a solution of 10 g methyl cellulose (Methocel 60 HG<5>) in 75 ml of denaturated ethanol there was 
added a solution of 5 g of ethyl cellulose (Ethocel 22 cps ®) in 150 ml of dichloromethane. Then there were 
added 75 ml of dichloromethane and 2.5 ml 1 ,2,3-propanetriol. 10 g of polyethylene glycol was molten and 
dissolved in 75 ml of dichloromethane. The latter solution was added to the former and then there were 
added 2.5 g of magnesium octadecanoate, 5 g of polyvinylpyrrolidone and 30 ml of concentrated colour 
suspension (Opaspray K-1-2109®) and the whole was homogenated. The tablet cores were coated with the 
thus obtained mixture in a coating apparatus. 

Example 29 : INJECTABLE SOLUTION 



15 



20 



25 



1.8 g methyl 4-hydroxybenzoate and 0.2 g propyl 4-hydroxybenzoate were dissolved in about 0.5 I of 
boiling water for injection. After cooling to about 50° C there were added while stirring 4 g lactic acid, 0.05 g 
propylene glycol and 4 g of the A.I. The solution was cooled to room temperature and supplemented with 
water for injection q.s. ad 1 I volume, giving a solution of 4 mg A.I. per ml. The solution was sterilized by 
30 filtration (U.S.P.XVII p. 811) and filled in sterile containers. 



Claims 

35 1. A compound having the formula 



AO 




0). 



45 a pharmaceutical^ acceptable addition salt thereof or a stereochemical^ isomeric form thereof, wherein 

R is hydrogen, Ci-ealkyl, phenyl optionally substituted with from 1 to 3 substituents each independently 

selected from halo, hydroxy, Ci - 6 alkyIoxy, Ci- & alkyl or trifluoromethyl; pyridinyl; or thienyl optionally 

substituted with halo or Ci -salkyl; 

R 1 is hydrogen or Ci-ealkyl; 
50 R2 i S hydrogen, Ci - 6 alkyl» hydroxy Ci - 5 alkyl or phenyl; or 

R 1 and R 2 taken together may also form a Ci - 5 alkanediyl radical; 

X is a radical of formula 

= 0 (a), 

= N-OR 3 (b),or 
55 =CH-R 4 (c); 

R3 is hydrogen, tri(Ci -ealkyl)silyl or Ci- 6 alkyl optionally substituted with COOH, COOd - 4 alkyl, CONR 5 R 6 
or COOCH 2 CONR 7 R 8 ; 

R* is COOH, COOCi-*alkyl, CONR 5 R 6 , COOCH 2 CONR 7 R 8 or d- & alkyl optionally substituted with COOH, 

35 
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COOCi- 4 alkyl, CONFER* or COOCH 2 CONR^R8- 

y.o^C.C^r'' hydr0XyC, - k ^ ^alMoxyC^a.kyl. h y drox y carbon yl C,-,a,k y ,. C-.alk- 
5 Z Ih'ps TC C ' ~ 4a ' kyl ' hydr ° XyC ' ~* alkyl 0r C *-c y cloalk y l : or 

-^CoTp^sr^ - y form a 

CpaHcyl or hy*wyC, Galley? and P P ^"^ m9 be,n9 opt,onal| y substituted on the nitrogen atom with 
R 7 and R8 each independently are hydrogen. C,-.alk y l or hydroxvC, .alkvl 

aTc^td 6 ^^ 

taken together may a.so form a ^2SJ Lear and^ h ^ hydr0XyCl - alk Vl: R 1 and p 
4- A compound according to claim 2 ^ RM hvll • £ «M °' PlfridhyL 
« optionally substituted with halo, C^alkyZ o/c J£°?l ' S , hydro 9 en or C '~^'M; R is phenyl 
hydrogen or C-.a.ky.; R* „ C /_ 4 a,k y ? or ^^jS "* X " * ^ ° f f0r ™ la < a >' < b > « «* ^ 5 h 
5. A compound according to claim 4 wherein R 1 anri R2 = ra „ 

with fluoro, chtoro, bromo, methoxy oTneZ xTs J ad J* ^ Pheny ' ° Pti ° na,,y Substituted 

C-.a.kyl substituted with COOC, - 4 alk y 7o w^h COU&i t U h o W ' (b) ° r (C); R3 is hydro 9 en - 
toalkyl; R 4 is COOH, COOC,- t alk y i or CONR^ * ' C al S? ^r?^' ™ d R6 *** C *~W 
d. A compound according to claim 5 wherein the compound is * ^ ^ 5 7Cyc ' oa,k y ! - 

ami^ace^^ 

(E)-3,5-dih y dro-7-f(h y drox y imino)phen y lmeth y l]imida 2 o[2 1-blauinazolin ?/i h » n „= 



35 Y 

ii R» R 2 

40 NH 2 



(n) 



toSaW-'-CN SSL 1 L r6preSentS a ,ea -9 9roup, with a reagent of 

b) eyefeing an intermediate oVfoS eaV ' n9 9PDUp< " 3 reactio ^rt solvent; 



45 



H R« R 2 

c \/ 

*' YV^NH^OO-L (I) 
^ NH 2 
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(IV-a) 



and subsequently converting the thus obtained compound by heating in a solvent in the presence of an 
to acid, to a compound of formula (I); 
c) cyclizing an intermediate of formula 



75 



c 



x. 



R 'YY^NH CO-L (D) 



wherein R R\ R 2 and X are as defined in claim 1 and L represents a leaving group, with O -alkylisourea or 
S -alkylisourea CH 3 -Y-C( = NH)-NHCOOR 9 wherein R 9 is alkyl, thus yielding a N -alkyloxycarbonylguanidine 
of formula 




and subsequently converting the thus obtained compound by base hydrolysis of the carbamate 
subsequent cyclization in the presence of an acid, to a compound of formula (I); 
d) cyclization of an intermediate of formula 



x pi ft* 

°Y^T^ N co " L 



wherein R, R 1 . R 2 and X are as defined in claim 1, L represents a leaving group and R 9 is alkyl, with 
45 ammonia or a salt thereof in a reaction-inert solvent; 

e) reacting a compound of formula R-C( = 0)-D (l-a) wherein R is as defined in claim 1. with a hydrox- 
yzine derivative or an acid addition salt thereof of formula H 2 N-0-R 3 (VI) wherein R 3 is as defined in 
claim 1 in a reaction-inert solvent, thus yielding a compound of formula R-C( = NOR 3 )-D (l-b); 

f) reacting a compound of formula R-C( = 0)-D (l-a) wherein R is as defined in claim 1, with a phosphorus 
50 ylide of formula (CsH 5 ) 3 P*--CHR* (VII) or an ylide of formula (R 0) 2 PO--CHR* (VIII) wherein R represents 

Ci- G alkyl, in a reaction inert-solvent under an inert atmosphere, thus yielding a compound of formula R-C- 
( = CHR*)-D(l-c); , . ' _ 

g) reacting a compound of formula R-C( = 0)-D (l-a) wherein R is as defined in claim 1, with an 
organometallic reagent of of formula M-CH 2 -R* (IX) wherein R* is as defined in claim 1 and M represents a 

55 metal group, and subsequently dehydrating the thus obtained alcohol of formula R-C(OH)(CH 2 R*)-D (X) by 
treatment with an acid in a solvent, thus yielding a compound of formula R-C( = CHR 4 )-D (l-c); 

h) O -alkylating or O -silylating a compound of formula R-C( = NOH)-D (l-b-2) wherein R is as defined in 
claim 1, with an ablating or silylating reagent of formula R^-W 2 wherein W 2 represents a leaving group 
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75 



20 



compound ol fo mu la R. c , . N0 H)-D ( 'b-2) oy*o(loo,« Mid, in « «*»«, j, us yfe]ai ^ . 

«oo. ^wta,^, j^zri? ( c> ' n '° "* by «**n. 

X 

» R 1 R2 

NH 2 NH 2 



* wherein R, R<, R2 and x are ag defjned jf) c(ajm 1 



30 



35 



R' 



R> R* 



or an intermediate of formula 

r! R2 

(XIV) 



NH 2 <T H 



wherein R, ri, r 2 and x are as M ^ jn c|ajm i . 



or an intermediate of formula 



40 



45 



50 



w 2 R» R2 



NH 



(XV) 



formula R ' ^ ^ X ^ 33 * BnBd in clai ™ 1 W* 



represents a leaving group; or an intermediate of 



X 

n 



R 1 R 2 



H 



wherein R, ri. r 2 and x are a$ defjned jn ^ ^ 



or an intermediate of formula 



38 
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(XVII) 



wherein R, R\ R 2 and X are as defined in claim 1; or an intermediate of formula 



w 



15 




(xvm) 



wherein R, R\ R 2 and X are as defined in claim 1 and W 2 represents a leaving group, in a reaction-inert 
solvent at an elevated temperature; and wherein D represents a 3.5-dihydroimidazo[2,1-b]quinazol-2(1 H )- 
20 one moiety 



25 




and, 

30 if further desired, converting the compounds of formula (I) into a salt form by treatment with a pharmaceuti- 
cal^ acceptable acid or base; or conversely, converting the salt form into the free base or the free acid by 
treatment with alkali, respectively an acid; and/or preparing stereochemical^ isomeric forms thereof. 
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0 Positive inotropic and lusitropic 3,5-dihydroimidazo[2,1-b]quinazolin-2(1H)-one derivatives. 



© Positive inotropic and lusitropic 3,5- 
dihydroimtdazo[2,1 -b]quinazolin-2(1 H)-one deriva- 
tives of formula 



W H 



CONR 5 R s or COOCH 2 CONR 7 R 8 ; 
R 4 is COOH, COOCi-^alkyl, CONR 5 R 6 , 
COOCH 2 CONR 7 R 8 or Ci-salkyl optionally substi- 
tuted with COOH, COOCi-^alkyl, CONR 5 R 6 or 
COOCH 2 CONR 7 R 8 . 

Pharmaceutical compositions containing said com- 
pounds as an active ingredient. 
Methods of preparing said compounds and phar- 
maceutical compositions. 
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in 
cn 

CO 



the pharmaceutical^ acceptable addition salts and 
stereochemical^ isomeric forms thereof, wherein 
R is hydrogen, Ci-salkyl, phenyl; substituted phenyl; 
pyridinyl; or thienyl optionally substituted with halo 
or Ci-ealkyl; 

R 1 is hydrogen of Ci -6 alky I; 

R 2 is hydrogen, Ct-saikyl, hydroxy Ci -g alky I or phe- 
nyl; or 

R 1 and R 2 taken together may also form a Ci- 

-salkanediyl radical; 

X is a radical of formula 

= 0 (a), 

= N-O-R 3 (b).or 

= CH-R* (c); 

R 3 is hydrogen, tri(Ci - 6 alkyl)sily! or Ci- 5 aikyl op- 
tionally substituted with COOH, COOCi -^alkyl, 
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